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1.  -  INTRODUCTION 


The  biota  of  northern  Santa  Barbara  County  is  of  unusuai  interest  to 
biogeographers.  Many  species  appear  to  be  limited  in  distribution  in  the 
vicinity  of  Vandenberg  AFB:  the  broad  flood  plain  valley  of  the  Santa  Maria, 
Sisquoc,  and  Cuyama  Rivers  seems  to  provide  a  geographical  barrier  to  some 
species,  as  does  the  westward  extension  of  the  Santa  Inez  mountain  range  in 
south  Vandenberg  AFB.  Thus  the  following  assessment  of  the  biota  contains  a 
rich  variety, of  plant  and  animal  species,  potentially  more  diverse  than  any 
other  area  of  coastal  southern  California.  Combined  with  the  occurrence  of 
rare  or  unique  plant  communities  (such  as  coastal  salt  marsh,  bishop  pine, 
and  coastal  dunes),  the  biological  significance  of  the  94,702  acres  of  Vandenberg 
AFB  is  unquestionably  of  regional  and  national  importance.  As  with  many  DOD 
land  holdings,  most  requirements  of  the  mission  of  the  installation  have  been 
compatible  with  the  conservation  of  ecological  resources  for  the  public. 

Specific  knowledge  of  the  requirements  for  perpetuation  of  these  resources  should 
therefore  be  the  concern  of  land  managers  and  land  use  planners  of  the  Air  Force. 

This  volume  of  the  report  is  presented  as  a  companion  to  Volume  I 
(Evaluation  and  Recommendations).  Thorough  documentation  of  methods  used  in 
various  biological  sampling  and  analyses  are  given  here.  The  descriptive  prose 
is  brief,  with  cross-references  to  the  appropriate  sections  of  Volume  I. 

Primarily,  organized  tabulation  of  biological  information  is  given  here,  which 
is  self-explanatory.  In  summary,  this  volume  contains  the  documentation 
(quantitative  and  qualitative)  of  the  present  biological  conditions  at  Vandenberg 
AFB,  based  on  our  studies  commencing  in  August  1974  and  terminated  in  June  1975. 
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A  limited  number  of  sets  of  vegetatlonal  map  overlays,  keyed  to  the 
Base  Master  Plan  Map  Series  C-1  (January  1971  Revision)  was  prepared.  Each 
set  consists  of  a  series  of  66  map  sheets,  on  transparent  acetate,  delineating 
the  vegetation  types  of  the  base  as  determined  from  aerial  photo  interpre¬ 
tation.  These  overlays  may  be  examined  at  the  following  locations: 

AFCEC/EVP 

Tyndall  AFB  FL  32401 

HQ  SAMSO/DE 

Los  Angeles  AFS  CA  90009 

4392  AEROSG/DEV 

Vandenberg  AFB  CA  93437 


2.  -  FRESH  WATER  AQUATIC  STUDIES 


2.1.  Methods  and  Procedures 

2.1.1.  Preliminary  Survey.  A  preliminary  survey  of  the  base  was  made 
in  July  and  August  of  197^*  This  survey  examined  the  three  major  streams,  San 
Antonio  Creek,  Cahada  Honda  Creek  and  the  Santa  Ynez  River,  and  located  a 
number  of  smaller  streams.  Of  these,  two,  "Cartada  del  Norte"  and  Canada  del 
Jolloru,  were  picked  to  represent  the  watersheds  of  the  extreme  northern  and 
extreme  southern  (Sudden  Ranch  area)  portions  of  the  base  respectively. 

These  five  streams  constituted  the  major  focus  for  our  analysis  of  stream 
ecosystems. 

The  survey  also  identified  five  major  bodies  of  fresh  water:  Punchbowl 
Lake,  Mod  III  Lake,  Upper  Canyon  Lake,  Middle  Canyon  Lake,  and  Lower  Canyon 
Lake  (Table  2.1.1).  These  lakes  were  the  principal  focus  for  our  analysis  of 
standing  water  ecosystems.  The  largest  body  of  standing  water,  the  Santa 
Ynez  Lagoorv  was  not  included  in  our  major  sampling  base  as  it  is  normally 
brackish,  but  the  lagoon  was  sampled  periodically  and  certain  aspects  of  its 
structure  and  dynamics  were  determined. 

Many  other  bodies  of  standing  water  were  located,  of  these  only  two 
were  of  significant  size:  Shuman  Canyon  Creek  and  "Joe's  Lake".  Table  2.1.2 
presents  a  list  of  all  permanent  streams  located  on  the  base  (permanent 
indicates  that  the  streams  contained  running  water  in  September  1974). 
and  a  number  of  temporary  streams.  The  list  also  contains  all  bodies  of 
standing  water  located  during  this  period.  The  names  given  in  the  list  are 
often  those  given  to  the  stream  or  pond  by  ourselves,  as  many  of  these  water 
systems  were  not  named.  For  ease  in  location,  coordinate  numbers  have  been 
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TABLE  2.1.1.  Lakes  and  Ponds 


Coord. ' 

(m2) 

Area 

(M) 

Ave. 

Depth 

(m3) 

Approx 

Vo  1  ume 

(M)  (M) 

Length  of  Max  Depth 
Shore 

NORTHERN  AREA 

Shuman  Lagoon 

SA-12i*.l 

— 

-- 

-- 

-- 

NORTH-CENTRAL  AREA 

2 

Santa  Ynez  Lagoon 

WA-  68.3 

236.000 

0.7* 

165,000 

8,900 

3.0 

Punchbowl  Lake 

SB-  95.1 

55.000 

0.9 

49.500 

1  ,600 

1.6 

Lower  Canyon  Lake 

XB-  76. 

46,000 

1  .2 

55,200 

1  ,300 

2.9 

Middle  Canyon  Lake 

VB-  79.3 

42,000 

1  .8 

75,600 

900 

4.3 

Mod  1  1  1  Lake 

YA-103.5 

39,000 

1.6 

62,400 

1,100 

7.0 

Upper  Canyon  Lake 

UB-  81.7 

23,000 

1.3 

50.531 

870 

2.6 

Joe's  Lake^ 

SA-100.3 

16,000 

1.2 

19.200 

600 

2.0 

El  Rancho  Pond 

EB-100.9 

9,000 

0.8 

7,200 

300 

1.3 

Lompoc/Casmal i a  Pond^ 

IB-  96.6 

9,000 

0.6 

5,166 

300 

1  .2>'' 

Salt  S i nk^ 

RB-  95.^ 

7,000 

0.3 

2,100 

300 

0.5; 

San  Antonio  Lagoon^ 

OA-106.2 

6,000 

1.0 

6,000 

1  ,600 

1.5'' 

Dune  Pond^ 

TA-122.3 

6,000 

0.3 

1  ,800 

250 

0.5t 

Triangle  Pond^ 

MB-IOl .2 

5,000 

0.4 

2,000 

400 

0.7’" 

El  Rancho  Oeste  Pond^ 

FB-109.^ 

3,750 

0.2 

750 

270 

0.4* 

Barka  1  1  Pond^ 

jc-  95.1 

2,000 

— 

-- 

200 

-- 

Umbra  Pond^ 

Barka  1  Pond  ^ 

13th  Street  Pond^ 

Tanga i r  Ponds  ^ 

BB-IO^.i* 

720 

0.5 

360 

200 

0.8* 

EC-  98.9 

300 

0.3 

90 

150 

0.5* 

GB-  86.8 

150 

0.2. 

30 

60 

0.4'' 

QA-  93.5 

465 

0.2" 

93 

92 

0.5“ 

Bear  Creek  Pond 

SA-  5'*.9 

4,500 

0.3* 

1 ,350 

340 

0.4'"‘ 

SOUTH  CENTRAL 

Honda  Ridge  Pond^ 

LA-  3'*.  7 

3.000 

-- 

-- 

120 

-- 

SOUTHERN 

Jol loru  1  Pond  ^ 

Jol loru  1  1  Pond  ^ 

NB-  20.9 

3,000 

-- 

-- 

250 

-- 

PB-  20.2 

2,000 

*  • 

180 

-  — 

1.  Coord,  from  Base  Master  Plan 
66  sheets,  scale  1"  =  60'. 

Map  series  C-1 

(1  Janaury 

1971  Revis 

ion) 

2 .  Highly  var i able  in 

area  and 

depth  depending 

on  season 

and/or  tide 

3.  Name  given  to  site  by  investigator 

4.  Name  given  to  a  series  of  small  temporary  or  semi  pe  rmanant  ponds;  measurements 
given  are  for  largest  in  series 


5.  Temporary 
*  estimates 


% 
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TABLE  2.1.2. 


Streams 


(km) 

(km^) 

(km) 

(km^) 

Coord. ^ 

Length  on 

Area  of 

Total 

Total 

Base 

Watershed 

Length 

Watershed 

NORTHERN  AREA 

Cahada  del  Norte^ 

MA-140.9 

3.5 

2.8 

3.5 

2.8 

Shuman  Canyon  Creek 

AB-123.9 

7.0 

-- 

-- 

— 

TOTALS 

10.5 

-- 

NORTH-CENTRAL  AREA 

San  Antonio  Creek 

EC-98. EB-98.5 
PA-106. 

18.0 

71 

45.2 

400 

Santa  Ynez  River 

PB-64.9  HB-63.8 

GO 

00’ 

-- 

112.7 

2390 

TOTALS 

26.8 

-- 

SOUTH  CENTRAL  AREA 

Santa  Ynez  River 

PB-6A.9  HB-63.8 

8.8 

-- 

1 12.7 

2390 

La  Salle  Canyon 

Bear  Creek^ 

MB-45.7 

1.8 

7.5 

-- 

— 

SA-53.5 

4.0 

— 

4.0 

-- 

Honda  Creek 

GB-35.6  NA-37.4 
IA-38.5 

13.5 

30.5 

•  • 

TOTALS 

28.1 

SOUTHERN  AREA 

Agua  Vina 

WA-21 .8 

3.3 

2.7 

3.3 

2.7 

Canada  de  Mori  da 

GB-I5.A 

3.5 

2.3 

3.5 

2.8 

Water  Canyon 

DB-17.1 

4.0 

2.6 

4.0 

2.6 

Canada  de  Hyla^ 

WA-21. 7 

2.5 

2.2 

2.5 

3.8 

Canada  del  Jolioru 

(lB-20.1  PB-I6.9 

4.5 

8.8 

TOTALS 

17.8 

19.1 

1.  Coord,  from  Base  Master  Plan  Map  series  C-1  (1  January  1971  Revision) 
66  sheets,  scale  1”  *  80*. 

2.  Name  given  to  site  by  investigator 

3.  Coordinate  numbers  for  streams  indicate  sites  where  samples  were  taken. 

4.  Temporary 


given  to  all  ponds  and  streams.  In  the  case  of  the  streams,  coordinate 
numbers  indicate  sampling  locations.  The  base  has  been  divided  into  four 
areas  on  the  basis  of  the  characteristics  of  their  respective  freshwater 
resources;  and  this  is  the  basis  for  the  grouping  in  Table  2.1.2. 

2.1.2.  Sampl i ng  Reg i mes .  A  maximum  of  three  sampling  stations,  each 

50  m  long,  were  set  up  on  each  of  the  streams  in  the  base  set.  These  stations 
were  picked  as  far  as  practicable  to  represent:  1)  the  stream  headwaters 
or  where  it  enters  the  base,  2)  the  mid-point  of  the  stream  on  the  base,  and 
3)  the  outfall  to  the  ocean.  Three  stations  were  set  up  on  Canada  Honda  Creek 
and  San  Antu.iio  Creek,  and  one  or  two  on  the  other  streams  (see  Table  2.1.2 
for  location  coordinates).  As  far  as  possible  these  stations  were  sampled 
in  September,  January  and  March.  Variables  measured  included  pH,  conductivi  ty, 
temperature,  nitrate,  phosphorous,  discharge  rate,  suspended  sediments, 
alkalinity,  benthic  invertebrates,  depth  anJ  width.  A  verbal  description 
was  prepared  for  each  stream  sampling  station;  this  described  major  plant 
species,  plant  cover,  bottom  type,  vertebrates  present  and  other  items. 

The  five  major  lakes  were  also  sampled  in  September,  January  and  March. 
Variables  measured  included  pH,  conductivity,  temperature,  nitrate,  phosphorous, 
dissolved  oxygen  (minimum  dissolved  oxygen  was  measured  in  September  only), 
alkalinity,  chlorophyll,  transparency,  depth,  planktonic  invertebrates  and 
benthic  invertebrates.  Fish  populations  were  sampled  in  March.  A  verbal 
description  was  made  for  each  lake  whL-.h  noted  major  plant  types,  nature  of 
basin,  and  other  pertinent  items. 

2.1.3.  Field  and  Laboratory  Procedures.  Conductivity  was  measured  in 
the  field  with  a  Lab  Line  Lectro  Mho-Meter  and  values  corrected  to  25“  C. 

The  pH  was  measured  with  a  Beckman  Model  pH-l80  meter  buffered  at  pH  6.86  or 
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9.0.  Transparency  was  measured  with  a  SeecTii  disk.  The  alkalinity  was 
measured  in  the  field  by  titration  of  25-100  ml  samples  with  standard  HCl 
to  a  bromcresol  green  end  point;  values  were  expressed  as  mg  HCO3/I.  Nitrate 
and  phosphorous  samples  were  taken  in  100  ml  plastic  vials,  preserved  with 
four  drops  of  concentrated  HjSO^j  and  analyzed  later  in  the  laboratory.  Nitrate 
samples  after  neutralization  to  between  pH  7  and  9  were  analyzed  by  the  method 
of  Wood  et  £l_.  (ref.  1).  Measurement  of  total  phosphorous  was  accomplished 
as  described  in  Amer.  Pub.  Hlth.  Assoc,  (ref.  2),  and  consisted  of  a  wet 
digestion  with  H2S0i,  and  HNOj,  with  final  determination  by  colorimetric 
measurement  of  the  molybdenum  blue-phosphorous  complex.  Dissolved  oxygen 
was  measured  by  the  unmodified  Winkler  technique;  minimum  dissolved  oxygen 
cnalyses  were  performed  on  samples  taken  at  dawn.  Chlorophyll  samples 
consisted  of  1  liter  of  water  collected  and  analyzed  within  48  hours.  The 
sample  was  filtered  through  Whatman  GF/C  filter  paper.  The  paper  was  ground 
in  a  tissue  grinder  with  5  ml  of  90^  acetone  saturated  with  MgC03.  The  volume 
was  made  up  to  10  ml  with  90^  acetone,  centrifuged  and  absorbance  measured 
with  a  spectrophotometer  at  63O,  645,  663,  and  750  nm.  The  sample  was  then 
acidified  and  the  absorbance  measured  at  663  and  750  nm.  Spectrophotometer 
cells  with  a  one  centimeter  light  path  were  used.  Concentrations  of  chlorophyll 
a,  b  and  c,  and  chlorophyll  a  corrected  for  phaeopigments  were  determined 
using  the  equations  of  Strickland  and  Parsons  (ref.  3). 

Suspended  sediments  were  measured  by  taking  a  1  liter  sample  of  water, 
preferably  in  an  area  of  high  current.  The  water  was  filtered  through 
prewashed  and  weighed  Whatman  GF/C  filter  paper;  these  were  dried  at  100“  C 
for  1  hour  and  reweighed.  Suspended  solids  were  calculated  as  the  difference 
in  weights  of  filter  pappr  and  included  both  organic  and  inorganic  matter. 
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Discharge  rates  were  estimated  by  timing  a  float  over  at  least  1  meter 
of  stream,  thus  estimating  current  rate  in  m/sec.  The  average  depth  and 
width  in  meters  was  estimated  over  the  timed  interval.  Discharge  rate  was 
calculated  from  the  equation  average  width  x  average  length  x  current  rate  = 
volume  in  m3/sec.  Stream  organisms  were  sampled  with  a  rectangular  net  (1 
mm  mesh,  ^6  x  20  cm  net  opening)  at  five  locations  within  the  sample  station. 
Samples  were  taken  by  dragging  the  net  over  the  bottom  on  sluggish  muddy 
bottom  streams,  or,  in  swifter  streams,  by  turning  rock  and  washing  gravel 
over  a  measured  area  and  allowing  organisms  to  be  washed  into  the  net. 

The  samples  for  each  station  were  combined  and,  if  possible,  sorted  alive 
that  evening.  Samples  were  identified  and  counted  in  the  laboratory. 

Plankton  samples  and  water  samples  for  chemical  analysis  were  taken 
with  a  2-meter  long,  10  cm  diameter  sampling  tube  which  had  a  bottom  open¬ 
ing  that  could  be  closed  from  the  surface.  After  water  samples  were  taken, 
the  remainder  of  the  water  was  passed  through  a  plankton  net,  and  any  organisms 
were  collected  and  preserved. 

Benthic  invertebrates  of  the  lakes  were  sampled  with  an  Ekman  dredge, 
up  to  five  dredge  hauls  being  taken  per  lake  at  various  locations.  Samples 
were  combined  and  washed  in  the  I  mm  mesh  dip  net  used  for  collection  of 
stream  organisms,  and  treated  and  analyzed  in  the  same  manner  as  were  the 
samples  of  stream  benthos. 

The  fish  of  the  five  lakes  were  sampled  during  the  period  March  23"27, 

1975  using  a  65  foot,  1/2  inch  mesh  pocket  seine.  Two  to  four  seine  hauls 
were  taken  per  lake,  according  to  the  lake's  size  and  other  conditions.  All 
fish  caught  were  identified,  weighed,  measured  and  scales  removed  for 
growth  rate  and  age  analysis.  Selected  fish  were  sacrificed  for  stomach 


2.2.  -  Results 


2.2.1.  Chemical  and  Physical  Parameters.  The  chemical  and  physical 
data  are  presented  in  Table  2.2.1.  The  pH  of  most  waters  is  between  7.0 
and  8.5-  In  September  three  measurements  exceeded  8.5,  Upper  Canyon  Lake, 
Punchbowl  Lake,  and  Santa  Ynez  Lagoon.  All  three  of  these  bodies  of  water 
were  at  that  time  subject  to  high  levels  of  primary  production  which  tends 
to  raise  pH  levels.  By  January,  when  most  primary  production  was  at  a  low 
level,  the  pH  of  these  waters  was  also  between  7.0  and  8.5.  Two  small  ponds, 
El  Rancho  Oeste  and  Lompoc-Casmal  ia  were  slightly  acid  with  pH  values  of  6.7 
and  6.3,  respectively,  in  January  i975. 

Conductivities  were  generally  between  1000  and  6000  Umhos.  A  few  bodies 
of  water  exceeded  this  range.  The  Santa  Ynez  Lagoon  is  brackish  and  had 
conductivities  exceeding  12,000  pmhos  in  September  and  January.  A  small, 
shollow  pond  near  Punchbowl  Lake  also  had  conductivities  exceeding  12,000 
pmhos.  Shuman  Canyon  Creek  and  Canada  del  Jolloru  Station  1  exceeded  6000 
pmhos.  The  reason  for  the  high  conductivities  of  these  latter  sites  was  not 
determined.  Mod  III  Lake  and  Punchbowl  Lake  had  the  highest  conductivities 
of  any  of  the  lakes:  5200  and  MSO  pmhos,  respectively,  in  September,  197l*- 
These  are  both  at  least  superficially  closed  basins  and  thus  subject  to 
evaporative  concentration  of  salts.  It  is  not  known  whether  there  is  any 
v/ater  loss  from  their  basins  by  seepage. 

Alkal ini  ties  ranged  mostly  from  200-600  mg  HCO3/I  .  However,  Punchbowl 
Lake  had  an  alkalinity  of  932  mg  HCO3/I  in  September  197l>i  this  lake  tends 
tc  trap  salts  and  would  be  expected  to  have  a  high  alkalinity.  Two  temporary 
ponds,  El  Rancho  Oeste  and  Tangair  Pond, had  relatively  low  alkal ini t ies ,  63 
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and  86  mg  HCOyi,  respectively,  probably  because  these  ponds  are  generally 
filled  with  rain  water.  Host  of  the  water  on  the  base  can  be  considered  as 
hard  water. 

Water  temperatures  varied  from  6.0**  C.  at  Canada  Honda  Creek  in  January 
1975  to  26“  C  for  Lower  Canyon  Lake  in  September  197^-  Generally,  the 
low  point  in  water  temperature  was  in  January  or  February  '.ith  the  tempera¬ 
ture  of  the  lakes  less  than  10"  C  (50*  F.),  while  the  streams  were  between  10 
and  15“  C  September  probably  was  the  month  of  maximum  water  temperatures. 

The  streams  and  lakes  varied  from  15“  C  to  26“  C;  streams  were  generally 
less  chan  20“  C,  while  the  lakes  were  generally  warmer. 

The  discharge  rates  are  approximate  but  can  be  used  to  demonstrate 
seasonal  and  between-st ream  differences.  January  was  the  month  of  iowest 
discharge  rates  while  March  had  the  highest  discharge  rates.  Canada  Honda 
Creek  and  San  Antonio  Creek  had  the  highest  March  discharge  rates  of  all  the 
streams  measured.  With  the  exception  of  the  Santa  Ynez  River,  which  was 
not  measured,  in  March,  these  two  streams  have  larger  watersheds  than  any 
others  on  the  base.  The  measured  discharge  rates  were  not  affected  by  recent 
storm  runoff. 

Nitrate  levels  were  generally  high  in  all  waters  sampled  except  Canada 
Honda  Creek  and  La  Salle  Canyon.  These  latter  streams  are  not  subject  to 
extensive  agriculture  pollution,  whereas  San  Antonio  Creek,  the  Santa  Ynez 
River  and  Shuman  Canyon  do  receive  extensive  runoff  from  agriculture  land, 
most  of  which  occurs  off  of  the  base,  and  have  correspondingly  high  nitrate 
concentrations  (1.4  to  37-9  mg  N  -  NO3/I). 

The  phosphorous  levels  of  the  water  of  the  base  are  also  generally  quite 
high,  h  igh  enough  that  phosphorous,  which  is  the  limiting  nutrient  for  the 


growth  of  plants  in  most  natural  aquatic  systems,  is  not  at  all  limiting  in 
the  principal  aquatic  systems  of  the  base.  Phosphorous  is  alsi  an  agriculture 
pollutant  but  is  generally  not  as  concentrated  in  agricultural  runoff  as  is 
nitrate.  This  is  reflected  in  the  comparison  of  total  phosphorous  and  nitrate 
levels  for  San  Antonio  Creek  (‘ce  Table  2.2.1).  The  P  concentrat ir  :s  in 
the  lakes  (0.5  "  2.3^  mg/1)  represent  a  very  high  level  for  non-pol luted 
waters.  The  source  of  these  high  levels  is  unknown. 

Chlorophyll  a  levels  of  the  lakes  were  generally  low  in  Septeiiber  and 
January  and  slightly  higher  in  March,  especially  In  Punchbowl  Lake.  These 
results  agreed  well  with  field  observations  of  water  color.  Measurements 
indicated  that  chlorophyll  c,  at  least  in  January  and  March,  had  higher 
concentrations  than  chlorophyll  a.  This  may  indicate  that  the  dominant 
algae  at  these  times  were  diatoms;  though  the  high  level  of  phaeophytin  and 
other  degradation  products  may  have  caused  an  unusually  high  value  for 
chlorophyll  c  (see  Table  2.2.2).  Santa  Ynez  Lagoon  had  a  very  high  chlorophyll 
a  level  in  September,  197^  (89^  mg/1),  when  the  lagoon  was  in  the  middle  of 
an  extensive  bloom  of  the  blue-green  algae  Nodularia  sp. 

Secchi  disk  readings  never  exceeded  three  meters  and  were  often  less  than 
one  meter.  The  lowest  readings  were  taken  in  March  when  the  lakes  had  high 
levels  of  silt.  The  reason  for  the  poor  transparency  in  other  sampling  periods 
was  not  determined.  Phytoplankton  levels  were  low  and  measurement  of  absorption 
spectras  for  visible  wavelengths  of  plankton-free  water  failed  to  show  any 
significant  absorbtion. 

Oxygen  levels  were  somewhat  variable  ranging  from  2.36  mg/I  (minimum 
dissolved  O2  in  San  Antonio  Creek)  to  10.58  mg/1  in  Lower  Canyon  Lake. 

Percent  saturation  varied  from  25^  (San  Antonio  Creek)  to  981  in  Punchbowl 
Lake  (see  Tables  2.2.3  and  2.2.k). 
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table  2.2.2.  Concentrations  of  Various  Chlorophylls 


Chi  a 
mg/1 

Chi  b 
mg/ 1 

Chi  c 
mg/l 

Source 

Sept 

Jan 

Mar 

Sept  Jan 

M.i  r 

Sept  Jan 

Mar 

Upper  Canyof  Lake 

1.1 

2.7 

— 

-  5.0 

4.5 

20.2 

16.4 

Middle  Canyon  Lake 

2.8 

4.3 

4.8 

-  3.0 

4.4 

8.9 

13.1 

Lower  Canyon  Lake 

— 

3.3 

4.8 

--  3.8 

2.6 

12.8 

7.5 

Punchbowl  Lake 

1.0 

23.5 

—  2.1 

8.6 

9.4 

32.6 

Mod  1 1 1  Lake 

4.2 

0.5 

8.2 

--  5.7 

1.9 

--  15.9 

8.9 

table  2.2.3.  0^  Concentrations 

and  Percent  Saturation 

Sept 

Jan 

March 

Lake 

0,  mg/l 

%  Satd. 

0.,  mg/l 

%  Satd. 

0.,  mg/l 

%  Satd 

Upper  Canyon  Lake 

6.83 

835:* 

6.69 

58% 

7.02 

69% 

Middle  Canyon  Lake 

7.68 

94^* 

10.42 

90% 

8.88 

83% 

Lower  Canyon  Lake 

6.69 

82% 

10.58 

92% 

-- 

-- 

Punchbowl  Lake 

8.57 

98% 

8.92 

78% 

7.50 

72% 

Mod  III  Lake 

8.44 

S(>% 

9.4 

80% 

-- 

-- 

^Temperature  of  water  assumed  to  be 

26*  C. 

table  2.2.I1  Minimum  Dissolved 

0^ ,  September,  1974 

mg/l 

%  Satd. 

San  Antonio  Creek  Station  2 

2.36 

25%; 

Upper  Canyon  Lake 

5.53 

59» 

Middle  Canyon  Lake 

5.77 

66% 

Punchbowl  Lake 

6.58 

73% 
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2.2.2.  Aquatic  Plant  Li fe.  Tables  2.2.5  and  2.2.6  are,  respectively, 


lists  of  riparian  and  aquatic  plants  noted  and  identified  during  field  analysis 
of  the  various  aquatic  sites.  Tables  2.2.7  and  2.2.8  are  lists  of  plants 
by  sampling  sites  for  riparian  and  aquatic  plants,  respectively.  No 
attempts  were  made  to  identify  ail  species  at  each  site  and  the  list  generally 
includes  only  the  dominant  plants  present.  Plant  identifications  were  according 
to  Murry  and  Keck's  terminology  (ref.  k) .  This  does  not  necessarily  mean 
that  they  were  abundant  at  a  site;  if  a  site  hdu  lit:1e  plant  cover,  even  the 
dominants  would  have  low  abundance.  Batnzchospermis ,  an  encrusting  red  alga 
of  streams,  is  an  example  of  this.  As  the  lists  are  very  incomplete,  they 
are  presented  more  as  guides  for  future  plant  analyses  of  the  aquatic  systems 
of  Vandenberg  APB  than  as  a  true  structure  of  the  aquatic  plant  communities. 

Willow  {Salix  spp.)  was  by  far  the  dominant  riparian  species  occurring 
at  nearly  every  site.  Of  the  aquatic  vascular  plants,  reeds,  especially 
Scirpus  sp.  and  Typa  sp.  were  the  most  common,  while  watercress  [Maturtim 
officinale)  and  Duckweed  {Lerma  minor)  were  present  at  many  locations,  often 
in  dense  stands. 

2.2.3-  Invertebrates.  The  Invertebrate  fauna  found  in  the  streams, 
lakes  and  ponds  of  Vandenberg  APB  in  September  197^  are  enumerated  below. 

Tables  2.2.9  and  2.2.10  present  the  results  of  quantitative  samples  taken 
at  our  stream  sampling  stations;  Table  2.2.9  lists  the  insects  and  Table  2.2.10 
lists  the  other  invertebrates.  Table  2.2.11  presents  the  results  of  the 
quantitative  samples  of  the  benthic  invertebrates  taken  from  the  lakes. 

Table  2.2.12  presents  the  results  of  the  quantitative  samples  of  the  planktonic 
invertebrate  of  the  Canyon  Lakes.  Table  2.2.13  is  a  compilation  of  all 
aquatic  invertebrates  found  on  the  base  and  the  locations  where  they  were  found. 
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'V\BLE  2.2.5.  Riparian  Plants,  Division  Anthophyta 


Apiastrum  angusti folium 
Baaahavis  ep. 

B.  Douglaaii 
Braseiaa  ap. 

Caulanthua  oalifomiaua 
Chenopodiuon  ap. 

Conium  rnaoulatm 
Einophyllum  ataeohadifolium 
Euaalyptua  ap. 

GnaphaliuM  luteo-album 
Heleniim  Bolanderi 

Heliiropium  aurassaviaum  oar.  oaulatwn 

Jaumez  amosa 

Lepidium  campeetre 

Melilotus  alba 

M.  indiaua 

Perezia  microaephala 

Polypcgon  monapelienais 

Quevoua  sp. 

Ribea  sp. 

Rubua  ursinua 
Rumex  sp. 

R.  feuginus 
Salvia  sp. 

Salix  sp. 

Sambuaus  sp. 

Satureja  Doujlasii 
Solanum  sp. 

Toxicodendron  diversi  loba 
Urtica  holosericea 
Veronica  americana 
Various  short  grasses 


Common  Name 

Location* 

Wild  celery 

1,2,'* 

'♦,6.15.16,17 

3,15,16,17 

Mustard 

2,4,5,15.16,17 

8 

Goose foot  or  Pigweed 

4,5,8,16 

Pc  i  son  hemlock 

4,8,15,17,27 

3 

Eucalyptus 

2,23,27 

Cudweed  or  Everlasting 

8 

Sneezeweed 

2,4 

Hel i trope 

4 

3 

Cow  Cress 

8 

Sweet  clover 

1,2,8 

Sweet  clover 

1,2, 3, 8 

3 

Beard  grass 

2,7,8.9.10 

Oak 

12,14,27 

Current  or  Gooseberry 

1 

California  blackberry 

1,2.3.27 

Dock  or  Sorrel 

5.8,12,16,17 

Golden  dock 

7 

Sage 

10 

Willow 

most  locations 

Elderberry 

4,10 

Yerba  buena 

1 

Nightshade 

16 

Poison  oak 

2,16,20,23 

Nettle 

1,4,5.6,8,12.16 

Brookl  ime 

8 

9.11,30 

*See  Table  2.2.7.  for  explanation  of  numbers. 
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TABL'  2.2.6.  Aquatic  Plants 


Common  Name 

Location' 

ALGAE 

Division  Baci llariophyta 

Diatoms 

Baoillaria  i!p. 

20 

Campylodisaus  sp. 

13.15.20 

CoBoinodiscus  sp. 

14 

Cyalotella  sp. 

17 

Gyrosigna  sp. 

17 

Suriella  sp. 

13.14,15.16.20 

Division  Charaphyta 

Chara  cp. 

Stone  wort 

3 

Division  Chlorophyta 

Green  algae 

idhloroijoaoun  sp 

Streams 

Miarospora  sp. 

15 

Otidogoniwn  sp. 

19 

Rhizoalonium  sp. 

10 

Enteromorpha  sp. 

3,6,9.10,21 

Gpirogyra  sp. 

Lakes 

Stigecalonim  sp. 

26 

Ulothrix  sp. 

Sewage  treatment 

Division  Chrysophyta 

Vauoheria  sp. 

18 

Division  Cyanophyta 

Blue  green  algae 

Nodulariu  sp. 

22 

Lyngbya  sp. 

Sewage  treatment 

Division  Euglenophyta 

Eulglenoids 

Colaaium  sp. 

Lakes 

Division  Rhodophyta 

Red  algae 

Batraahospemum  sp. 

1 

VASCULAR  PLANTS 

Division  Calanxjphyta 

Horsetai 1 s 

Equisetiwi  Telmatia  vav.  Braunii 

Giant  horsetai  1 

1  .2 

Division  Pterophyta 

Ferns 

Azolla  filiauloides 

6.7,8 

Marsilea  sp. 

20.23 

Division  Anthophyta 

Flowering  plants 

5.16 

Co  tula  aovonopifolia 

Brass  buttons 

Cyperus  Eragrostis 

Umbrella  sedge 

7.8 

Helenium  Bolanderi 

Sneezeweed 

6 

Junaus  sp. 

Rush  or  Wi re  grass 

3.12,16 

J.  Lesueurii 

6 

J.  oxymeris 

2 

19 


TABLE  2.2,6.  cont. 


Division  Anthophyta  cont. 

Lerr.na  minor 
Nasturtium  offiainale 
Pot'vnogeton  sp. 

Sagi ttaria  sp. 

Sairpur  sp. 

S.  aautus 
S.  ameriaanus 
S.  aalifomiaus 
S.  miaroaarpus 

S.  robiistus 
Sparguniwn  euryaarpm 
Typha  sp. 

T.  d’umingcnsis 
T.  latifolia 


Conmon  Name 


Duckweed 

Watercress 

Pondweed 

Arrowhead 

Bui  rush  or  Tule 

Common  tule 

Three  square 

Cal i fornia  bul rush 


Bur  reed 
Cattail 

Soft  flag 


*See  Table  2.2.8.  for  location  number  identification. 


Location* 


'♦,5,7,8.13,18,23.25 
1 ,3, 4, 5, 6. 7, 8, 23, 30 
3,6,7,12,13,15,16,20 
16 

9,10,11 ,18, 19,20,23, 2i*, 25. 26 
3, 4. 5 
3, '♦,12 

6, 12. 13. li^, 15, 16. 17. 20 
7.8 

3, 5, 7. 8, lA. 15. 16. 20 
1 .4,5.6,20 
6,14,18,23,24,25,26 
7 

4.5,7.12.13.29 
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TABLE  2.2.7.  List  of  Riparian  Plants  by  Site 


San  Antonio  Creek  Station  I 
Apiastrum  angustifotim 
Baochat'is  ep. 

BrastHaa  ep.  "  , 

Chenopodiu/n  sp. 

Coniujv  maaulatum 
Heleniurt)  Bolanderi 

HeUotropium  ouvaasaviaum  var.  c'julatum 
Salix  sp. 

Sambuaus.  sp. 

Urtiaa  holosepicea 

San  Antonio  Creek  Station  2 

Brasstaa  sp. 

Chenopodium  sp. 

Conium  maculatvim 
Rimex  sp. 

Sxlix  sp. 

Urtiaa  holoseriaea 

San  Antonio  Creek  Station  3 

Baaaharis  sp. 

Salix  sp. 

Urtiaa  holoseriaea 

Santa  Ynez  River  Station  I 

Polypogon  monapetiensis 
Rumex  fueginus 
Salix  sp. 

Santa  Ynez  River  Station  2 

chenopodium  sp. 

Conium  maaul atwn 
Caulanthus  aalifomiaus 
Gnaphaliwv  luteo-album 
Lepidi'vn  campestre 
Melilotua  alba 
M.  indiaus 

Polypogon  monapeliensis 
Rumex  sp. 

Salix  sp. 

Urtiaa  holoseriaea 
Veroniaa  ameriaana 

Canada  Honda  Creek  Station  1 
Apiastrum  angustifotium 
Melilotue  alba 
M.  indiaus 
Ribes  sp. 

Rubus  ureinus 
Salix  sp. 

Satureja  Douglasii 
Urtiaa  holoseriaea 
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TABLE  2.2.7.  cont. 


Canada  Honda  Creek  Station  2 
Apiastnm  anguati folium 
Brassica  ep. 

Eucalyptus  op. 

Helenium  Bolanderi 
Melilotus  alba 
M.  indicua 

Polypogon  monapelieneia 
Rubua  ursinua 
Salix  sp. 

Toxicodendron  diverailoha 

Canada  Hond^  Creek  Station  3 

Baccharia  Douglaaii 
Eriophyllum  a taechadi folium 
Jaumea  camosa 
Melilotus  indicua 
Pereaia  microoephala 
Rubua  ursinua 
Salix  ep. 

Canada  del  Jol lorou  Stat ion  1 

Polypogon  monapelieneia 
Salix  sp. 

unidentified  grasses 

Canada  del  Jol lorou  Station  2 

Polypogon  monepeitensts 
Salvia  sp. 

Salix  3\). 

Sambuauc  sp. 

Canada  del  Norte 

Salix  sp. 

unidentified  grasses 

Upper  Canyon  Lake 

Salix  sp. 

Middle  Canyon  Lake 

Q'aeraus  sp. 

Salix  sp. 

Lower  Canyon  Lake 

Queraue  sp. 

Rumex  sp. 

Salix  sp. 

Urtica  holoaericea 
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TABLE  2.2.7-  cont. 


Mod  III  Lake 

Bacfiharia  sp. 

Bac<.jnavij  Douglasii 
Br-acasCaa  sp, 

Chc-iopodium  sp. 

Eucalyptus 
Rumex  sp 
Salix  sp. 

Solanum  sp. 

Toxiaodendvon  diversiloba 
Urtica  holoserica 

Punchbowl  Lake 

Baccharts  sp. 

Bacdiaris  DougLasii 
Con  'um  maaulatu'v 
Salix  sp. 

“Joe's"  Lake 

Bacaharts  sp. 

B.  Uouglasii 
Cunt  UT!  rnarru  latum 
Rurnc.r  sp. 

Salix  sp. 

Agua  Vina 

Uriiaa  holoseHaea 
various  grasses 

El  Rancho  Pond 

Toxi aadendvon  divevsiloba 

Lompoc  Casmalia  Pond 

Salix  sp. 

Triangle  Pond 

Salix  sp. 

Umbra  Pond 

Eiisaisyptus  sp. 

Salix  sp. 

Tox.ioodendxon  divsrsiluha 

El  Rancho  Oeste  Pond 

Salix  sp. 

Barka  I  Pond 

Salix.  sp. 

Dune  Pond 

Salix  sp. 

La  Salle  Canyon 

Conium  macu Latum 
Eucalyptus  sp. 

Quercrus  sp. 

Ruhus  ursinus 
Salix  sp. 

Urtica  holoeericea 

Shuman  Canyon 

Salix  sp. 


23 


TABLE  2.2.8.  List  of  Aquatic  Plants  by  Site 


San  Antonio  Creek  Station  1 
Lerma  minor 
Nasturtium  officinale 
Soirpua  aoutua 
S.  amerioanus 
Sparganiwn  eurycarpum 
Typha  lati folia 

San  Antonio  Creek  Station  2 

Cotula  coronopi folia 
Letma  minor 
Naaturtiwv  officinale 
Scirpus  acutus 
S.  robust  us 
Sparganium  eurycarpum 
Typha  l  iti folia 

unidentified  filamentous  algae 

San  Antonio  Creek  Station  3 

Ar.olla  sp. 

Enteromorpha  sp. 

Hclenium  Bolandsri 
(Junaus  Lesuaurii 
Nasturtium  officinale 
Putomogrton  sp. 

Scirpue  califomicua 
Sparganium  eurycarpum 
Typha  ap. 

Santa  Ynez  River  Station  I 

Anotla  sp. 

Cyperus  Eragroatia 
Lerma  minor 
Nasturtium  officinale 
Soirpua  microcarpua 

S.  robust  us 
Typha  domingenaia 

T.  lati folia 

unidentified  filamentous  algae 

Santa  Ynez  River  Station  2 

Azolla  sp. 

Cyperua  Eragrostia 
Lerrtna  minor 
Nasturtium  officinale 
Scirpus  rricrocarpua 
5.  robustua 

Canada  Honda  Creek  Station  I 
Batrackoapaimm  ap. 

Equieetum  Telmatia  var.  Braunii 
Nasturtium  officina I e 
Spargani urn  surge arpum 
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TABLE  2.2.8.  cont. 


Canada  Honda  Creek  Station  2 
Equisetim  Telmatia  var.Braunii 
Jurrnus  oxijmeris 

Canada  Honda  Creek  Station  3 

Cham  sp. 

Enteromovpha  sp. 

Junnus  sp. 

Nasturtruin  officinale 
Potomogctcn  sp. 

Saivpus  acutus 
S.  amepiaanus 
S.  robust us 

Canada  del  Jollorou  Station  1 

Enteromorpha  sp. 

Soirpus  sp. 

Canada  del  Jollorou  Station  2 

Enteromorpha  sp. 

Rhi zoo  Ionium  sp. 

Scirpus  sp. 

Canada  del  Norte 

Scirpus  sp. 

Upper  Canyon  Lake 
Lerma  minor 
Potomogeton  sp. 

Scirpus  calif omiaus 
Typha  latifolia 

unidentified  filamentous  algae 

Middle  Canyon  Lake 
Scirpus  califomicus 
S.  robustus 
Typha  sp. 

unidentified  filamentous  algae 

Lov<er  Canyon  Lake 

Junous  sp. 

Potomogeton  sp. 

Scirpus  americanus 
S.  califomicus 
Typha  latifolia 

unidentified  filamentous  algae 

Mod  1 1 1  Lake 
Co  tula  coronopi  folia 
Potomogeton  sp. 

Juncus  sp. 

Sagittaria  sp. 

Scirpus  calif  omiaus 
S.  robustus 
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TABLE  2.2.8.  cont. 


Punchbowl  Lake 
Potomogeton  sp. 

Sairpua  oalifomioue 
S.  robustus 

unidentified  filamentous  algae 

"Joe's**  Lake 
Soii%>u8  oalifomiouB 

Agua  Vina 

Naeturtim  officinale 

El  Rancho  Pond 
Marailea  ap. 

Potomogeton  ap. 

Sparganim  eurnaarpxm 
Sairpua  califomioui 
S.  indicua 
S.  robustua 

Lompoc  Casmaiia  Pond 
Lerma  mnor 
Sairpua  ap. 

Typha  ap. 

unidentified  filamentous  algae 

Triangle  Pond 
Sairpua  ap. 

Umbra  Pond 

Lerma  minor 
Marailea  ap. 

Naaturtium  officinale 
Sairpua  ap. 

Typha  ap. 

El  Rancho  Oeste  Pond 
Sairpua  ap. 

Typha  lati folia 

Barka  I  Pond 
Sairpua  ap. 

Typha  ap. 

Dune  Pond 

Lerma  minor 
Sairpua  ap. 

Typha  ap. 

Tanga  I r  Pond 
Soii^ua  ap. 

Typha  ap. 

unidentified  filamentous  algae 
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TABLE  2. 2. 9-  Counts  of  Inttccs  fro*  Major  Straaws  of  Vandenberg  Air  Force  Base,  California,  September, 
1975  {#/tii2) 
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Coleoptera  -  I.A  —  2.9  11  15  31  35  163  29  A.  3  9 

Dystieldae  —  --  —  --  --  II  31  26  76  26  --  5 

Agabue  ap.  —  —  —  —  —  A. 3  *”  A. 3  —  "  2 

Bidceaue  ep.  —  —  —  —  —  *-  -■  I -A  —  --  —  1 

Derooanthcs  ap.  —  —  --  -*  **  31  **  ■*  —  —  I 

Hydroporua  ap.  •-  —  —  —  —  **  ■■  "  II  --  "  1 

Ilytiua  ep.  **  —  —  —  —  -•  ■■  -*  5.7  ■*  ■*  I 

La<;aophilue  ep.  —  —  —  —  —  **  -*  --  8.6  --  --  1 

Oreodytee  ap.  --  —  —  —  —  --  A. 3  --  ■*  --  I 

Others  --  .  7.1  -*  16  51  26  --  3 

Haliplidae  --  .  A. 3  ”  2.9 .  2 

Peltodytea  ap.  —  —  —  --  —  A. 3  *■  2.9  ■■  ■■  ■■  2 

Hydrophi  I  idae  --  I.A  —  —  --  —  --  5.7  8A  I.A  A. 3  5 

Bcroaua  ap.  --  --  —  --  —  --  **  I.A  30  --  --  2 

Ttvpietemue  ep.  —  —  —  --  —  -•  --  A. 3  5A  --  --  2 

Other  "  I.A .  I.A  A. 3  3 

Psephenidae  **  **  -*  •-  •-  ••  **  --  --  I.A  --  1 

Unidentified  Coleoptera  --  *-  --  2.9  II  "  ■*  2.9  —  —  3 

Olptera  22  372  2.9  67  2A  I.A  37  200  200+  A7  77  1 1 

Chironotnidae  II  358  --  67  2A  --  --  171  200+  37  76  « 

Chir.momuB  ep.  33A  --  21  23  **  ••  ■*  **  66  k 

PeKtstur^i  ap.  I.A  -*  --  --  --  ••  --  10  --  *■  2 

Metriocnemoa  ap.  2.9  20  --  17  I.A  ••  I6l  --  3A  --  6 

Other  7.1  A. 3  --  29 .  2.9  10  5 

Culicidae  I.A  10  .  A. 3  I.A  4 


Oixidae  --  --  —  -*  —  --  I.A 

Paradixa  sp.  **  —  •*  *"  —  '•  I.A 

Dol  ichopodidae  —  --  *■  **  *•  2.9 

Empididae 

Roederiodea  ap.  -*  —  —  —  —  I.A 

Helcidae  I.A 

Muscidae  --  -*  •-  —  —  *■  -*  13 

Limnophora  ap.  ■*  —  —  —  —  *•  *■  13 

SImuliidae  *■  -*  **  •-  *•  31 


Stratiomyidae  —  —  **  —  *•  —  2.9 

Stratiomya  ap.  ~~  —  *■  •*  —  *•  *■  2.9 


TIpulidae  **  **  ••  *■  —  •*  -*  5.7  —  5.7  "  2 

Hexatoma  ep.  ~~  *"  •*  —  *”  ”  I.A  -■  **  I 

Dioranota  ep.  **  ■■  —  *■  —  ■■  **  A. 3  "■  5.7  **  2 

Other  Diptera  --  A. 3  2.9  ”  "  I.A  --  --  --  --  --  3 

Epheme  roptera  I.A  l6  --  2.9  l-A  I.A  30  57.6+  8.6  II  -*  9 

Baetidae  I.A  16  —  2.9  I.A  I.A  30  A9  8.6  .11  —  9 

Triaorythodea  fallax  —  —  **  —  A9  —  —  --  I 

Other  I.A  16  —  2.9  I.A  I.A  30  --  8.6  II  --  8 

Slphlonuridae  --  —  —  **  *■  --  yes  —  --  --  1 


Other  Ephemeroptera 


8.6 .  1 


Hemiptera  295  223  I.A  I.A  53  2.8  IA.6  2.9  7.1  5.7  I.A  II 

Belostomatidae  --  *•  —  **  —  I.A  --  2.9  —  A. 3  I.A  A 

Corixidae  295  223  "  I.A  53  lA  57  --  I.A  --  --  7 

Coriaella  decolor  13  110  —  I.A  17  "  *“  ■■  **  A 

Sigara  ep.  256  113  "  "  36  I.A  --  --  I.A  --  --  5 

Other  26  .  5  7  .  2 
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TABLE  2.2.9.  cont. 


Ccrrldae  -*  --  —  —  —  •-  8.5  **  —  •*  —  I 

Gerrit  ap.  —  **  *■  *■  *•  —  1.4  --  --  --  —  I 

Tnepotatcs  baoki  -*  --  —  —  --  —  7.1  ■■  —  —  1 

V*lild»e  .  1.4  -  ”  1.4  •-  2 

Notonectidae  -*  -*  1.4  **  --  --  --  --  5*7  "*  ■*  2 

Hotonaata  cp.  —  --  1.4  --  —  --  --  --  5.7  —  —  2 

Odonata  --  --  --  --  --  2.9  --  --  10  23  20  4 

Cordulegastidaa 

Cordulagaatef  doraalia  --  --  --  --  --  2.9  **  **  —  —  -*  I 

Cocnagrion  idae  --  --  --  --  ••  —  --  --  10  —  —  I 

Syponeura  ep.  -■  ~~  --  --  --  —  --  --  2.9  —  *"  I 

lanura  ap.  ~~  --  --  --  —  —  --  --  5.7  "*  —  • 

Lbellulida*  --  --  --  --  --  --  --  --  1.4  ---  --  I 

Fi^eudoJco^j  ep.  --  --  —  -•  --  --  --  --  1.4  --  --  1 

Other  Odanata  —  -•  *■  --  --  -*  --  --  —  23  20  2 


Plecoptera  .  5.8  21.3  254  --  4.3  --  4 

Nemouridae  --  -•  *■  —  --  5.8  17  254  *-  4.3  ”  4 

Ncmoura  ap.  ~~  -*  --  --  -•  5.8  17  254  --  --  --  3 

Other  PIccoptera  --  -*  --  --  **  -•  4.3  •*  4.3  ”  2 

Trieoptera  .  212  94  197  "  208  --  4 

Hydropsyehidae  .  57  71  174  --  208  --  4 

Hudropeuchr  ep.  *-  -•  -*  -*  --  57  71  174  *•  208  --  4 

Leptocerldae  --  *-  ■“  -*  146  -•  2.9  "  —  '*  2 

Psychomi  idae  **  -■  -•  •*  •*  **  •“  8.6  --  --  -*  I 

Tinodaa  ap  --  -*  *•  --  *-  --  --  8.6  -*  *-  **  I 

Rhyacophi  I  i  dae  —  •-  **  -*  --  5.7  19  4.3  *"  *■  ■“  3 

Rhyaeophila  ap.  --  --  *-  --  --  5.7  19  4.3  **  --  **  3 

Other  Trieoptera  --  --  —  --  —  2.9  4.3  7.1  '*  *'  *■  3' 

Number  of  Taxa'  8  9  2  5  6  1 3  19  22  16  1 3  6 


Total  No.  Insects/m2  318  6l2  4.3  74  89  24?  230  747  389  328  lOJ 

I  Includes  family  or  genera  depending  on  extent  of  identification,  "others"  given  the  rating  of  one 
taxon  even  though  in  some  cases  more  than  one  taxon  was  represented  under'this  category. 
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TABLE  2.2.10.  Counts  of  Invertebrates  Other  Than  Insects  Found  in  the  Hajpt  Streams  of  Vandenberg 
Air  Force  Base,  California,  September,  1975  (no./m^). 
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Amphipoda 

Ta1itridae:ffi/aZena  oateoa  17  60  —  164  8.6  308  135  516  --  l80  266  9 

Other  "  6.3  186  . 2 

Gastropoda 

Fhys idae: Phyea  ep.  II  636  --  1 6  301  36  377  507  . 7 

Planor ibidae: J^reZua  ep.  15  7  —  ■"  ■■  *"  •"  —  —  "  2 

Other  *-  —  --  1.6  —  --  --  --  --  --  --  1 

Hi  rudinae 

Gloss  i  phon  1  idae  --  •-  1.6  --  2.9  -*  *■  ■*  ■■  ■*  ? 

Isopoda 
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Hysldacea 
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••  •*  “•  8.6  --  --  --  *-  --  --  1 


01 igocheata 
Tub  I f icidae 
Other 

Ostrocoda 

Turbel  laria 

NumPer  of  Taxa 

Total  i/r?  Invertebrates 
Other  than  Insects 

Total  Invertebrates,  No.  of 
Taxa 

Total  §  Invertebrates/m^ 
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7.2 

-- 

-- 

-- 

3 

2 

3 

0 

2 

2 

362 

662 

1030 

0 

190 

286 

16 

17 

25 

16 

15 

8 

601 

872 

1777 

389 

306 

389 

TABLE  2.2. 1 1  .  Relat i ve  Numbers^  of  Benthic  Invertebrates 


Found  in 

the  Lakes, 

September, 

Atnphipods 

^  Diptera  Larvae^ 

Total 

Upper  Canyon  Lake 

NA 

NA 

Middle  Canyon  Lake 

19 

A6 

65 

Lower  Canyon  lake 

21 

^3 

6k 

Punchbowl  Lake 

CO 

104 

302 

Mod  1 1 1  Lake 

222 

46 

268 

1.  Numbers  are  per  5  Ekman  dredge  samples 

2.  Hyaella  azteca 

3-  mostly  Chironomidae 
NA  =  not  aval  table 
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TABLE  2.2.12.  Zooplankton  of  the  Canyon  Lakes,  September  197^- 
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TABLE  2.2. 13' List  of  Aquatic  Invertebrates  Observed  or  Collected  at  Various 

Sites  of  Vandenberg  Air  Force  Base*  September,  197^  to  March,  1975. 


Loca  t i on 


INSECTA 

Order  Culeoptera^ 

Fami 1 y  Dyt i sci dae 

Agil’ua  ep 
BidesBus  ap. 
Dcvoaanthes  sp. 
Hudropomis  ep. 
rlybius  sp. 
Laaaophilue  ap. 
Oreodytes 
Fami I y  Hal i p) i dae 
T'eltodytes  sp. 

Family  Hydrophi I idae 
Bcrvaue  sp. 
Tr-opietemus  ap. 
Family  Psephenidae 

Order  Diptera 

Family  Chironomidae 
Chironomue  sp. 
Pentatum  sp. 
Ppoaladiue  ap. 
Metriocnmos  sp. 

Fami ly  Cul icidae 
Charohorua  sp. 

Fami ly  Dixidae 
Paradixa  sp. 

Family  Dol  ichopodidae 
Fami ly  Empididae 
Roederiodea  ap. 

Fami ly  Heleidae 
Fami ly  Muse i dae 
Limiophora  ap. 

Fami ly  Simul i idae 
Family  Strat iomy i dae 
Stvatiomys  ap. 

Fami ly  Tipul idae 
Haxatoma  ep. 
Dior'anota  ap. 

Order  Ephemeroptera 
Fami ly  Baet idae 

Tr'inorythodea  fallax 
Fami ly  Siphlonurldae 


7.8.9.17.27 

1.2.3.9.10 
1,3 

3 

2 

9 

9 

9 

3 

1.3 

1.3 

3.5.9.10.11 

3.9 

3.9 

10 

1,6,17,20.27.30 

3.4.5.7.8.9.10.11.12.14.15 

5.7.8.11.12.14.15 

3.4 

14.15 

3.4.5.7.8.10 

4.5.10.14.17.19 

14.17.19 
2 

2 

2 

2 

2 

4 
3 
3 
3 
9 
9 

3.10 
3 

3.10 

16.17.20.27 

1 .2.3.4.5.7.8.9.10 


1.  Locations  listed  for  orders  indicate  locations  where  this  order  was 
observed  but  not  identified  further.  See  Table  2.2.14  for  location 
descriptions. 
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TABLE  2.2.  1  3.  cont . 


Order  Hemiptera 

Family  Belostomat i dae 
Fami  1y  Corixi dae 
Coyisella  deaolov 
Sigara  ap. 

Fami  I y  Gerr i dae 
Gervia  ap. 

Tvepobates  becki 
Family  Notonectidae 
Notoneata  Bp. 

Fami ly  Val i i dae 

Order  Odonata 

Family  Coenagr ion idae 

Ilyponeura  sp. 

Isnura  ap. 

Family  Cordulegast idae 
Covdulegaater  doraalia 
Fami 1 y  Lbel I ul i dae 

Pseudoleon  sp. 

Order  Plecoptera 
Fami ly  Nemouri dae 

dmoura  ap. 

Order  Tricoptera 

Famiiy  Hydropsych i  dae 
Hyiropayahe  ap. 

Family  Leptoceridae 
Family  Psychotni  idae 
Tinodea  ap. 

Family  Rhyacophi I i dae 

Rhyaaophila  ap. 

CRUSTA  EANS 

Order  Amphipoda 
Fami 1 y  Tal i t r i dae 
Hyalella  azteca 

Order  I sopoda 

Family  Sphaeromidae 
Exoaphaeroma  ap. 

Order  Decopoda 

Order  Mysidacea 

Ueomyaia  aaoatahenaia 

Order  Ostracoda 


Location 


1.3.4,10,11 

1.2.4.5.7.8.9.16.17.20 
4. 5. 7. 8 

1 .4. 5.8. 9 
2.4.9.27 

2.4.9 
2 

6.9.17.20 

6.9 
2 

10.1 1 .16.17.20 
9 

9 

9 

1 

1 

9 

9 


1,2,3.10 

1.2,3,10 


1,2,3,10 

1 .2,3,10 

1.3 
3 

3 

1.2.3 
1,2,3 


most  locations 


6 

6 

13 

6 

6 

8.13 


TABLE  2.2.13.  cont. 


Order  Cladocera 
Family  Daphnidae 

Daphnia  magna 
1.  pulex 
D.  sahodlevi 

Ceri odaphnia  quadi^angu  lav 
L'imoiiophiilua  vetulus 

Order  Copepoda 
Fami ly  Calanoida 
Fami I y  Cyclopoi da 

ROTIFERA 

r^Kivatella  sp. 
i- r'achionus  pliaatilis 

MOLLUSCA 

Order  Gastropoda 
Fami ly  Physidae 

hijf>a  sp. 

Fami  ly  Planoribidae 

value  up, 

OTHER  INVERTEBRATES 

Order  Acari 

Fami  I y  Poionidae 

Tlphgs  sp. 

Order  Oligochaeta 
Fami I y  Tubi f ici dae 

Order  Turbel I  aria 

Order  Nemata 

Order  Hi rudinae 

Family  Gloss i phon i  i  dae 


Location 


12,13,14,17 

17 

12,13.14 

12,13.14 

13 

temporary  ponds 


12,13,14 

12.13 


13.20 

12 


1,2.3.4,5,7,8,16,17 

4,5.16 

4,5 


24 

2,3 

3,7.8,10,11,30 

7 

1.3,6,8,14 

8 

7,13,17 

6.8 


.20,27 
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TABLE  2.2.14.  Location  of  collection  sites  given 
in  Table  2.2.13. 


1 . 

Canada  Hond^  Creek 

Stat ion 

2. 

Canada  Honda  Creek 

Station  : 

3. 

Canada  Honda  Creek 

Station 

4. 

San  Antonio  Cr^ek 

Station  1 

5. 

San  Antonio  Creek 

Station  2 

6. 

San  Antonio  Creek 

Station  3 

7. 

Santa  Ynez  River  Station  1 

8. 

Santa  Ynez  River  Station  2 

9. 

Cai^ada  del  Jolloru 

Stat ion 

10. 

Canada  del  Jolloru 

Station 

1 1 . 

“Canada  del  Norte" 

12. 

Lower  Canyon  Lake 

13. 

Upper  Canyon  Lake 

14. 

Middle  Canyon  Lake 

15. 

Punchbowl  Lake 

16. 

Mod  1 1 1  Lake 

17. 

"Joe's"  Lake 

18. 

“Lompoc  Casmalia" 

Pond 

19. 

“Triangle"  Pond 

20. 

El  Rancho  Pond 

21  . 

San  Antonio  Lagoon 

22. 

Santa  Ynez  Lagoon 

23. 

"Umbra"  Pond 

24. 

"Tanga ir“  Ponds 

25. 

"Dune"  Pond 

26. 

"Barka  1"  Pond 

27. 

La  Salle  Canyon 

28. 

Shuman  Canyon 

29. 

"El  Rancho  Oeste" 

Pond 

30. 

Aqua  Vina 
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The  results  of  the  quantitative  stream  samples  indicated  the  greatest 
diversity  of  insect  species  are  to  be  found  in  streams  of  higher  current, 
CaPiada  Honda  Creek  and  Canada  del  Joiioru  (see  Numbers  of  Taxa,  Table 
This  higher  diversity  is  derived  mostly  from  three  Orders,  Coleoptera 
(beetles),  Plecoptera  (stone  flies)  and  Tricoptera  (caddis  flies).  Beetles 
were  found  in  rather  high  diversity  at  Cartada  Honda  Creek  Station  3  and 
Cahada  delJolloru  Station  I.  The  diversity  of  beetles,  and  other  insects, 
at  CaPiada  Honda  Creek  Station  3  is  attributed  to  the  unique  character  of 
the  station,  an  area  of  running  water  combined  with  high  primary  productivity 
in  the  form  of  the  green  alga  Enteromoi-pha  ssp.  The  diversity  and  numbers 
of  beetles  found  at  CaPlada  Jollou  Station  I  is  believed  to  be  artificial  in 
that  it  was  caused -by  the  drying  of  upper  reaches  of  the  stream  thus  concen¬ 
trating  many  of  the  aquatic  insects  at  this  station,  which  in  September  was 
the  headwaters  of  the  stream. 

The  highest  densities  of  aquatic  insects  occurred  at  CaPiada  Honda  Creek 
Station  3  and  at  San  Antonio  Creek  Station  2.  The  relatively  high  densities 
at  CaPiada  Honda  Station  3  can  be  explained  on  the  basis  of  the  relatively 
high  primary  productivity  at  this  station.  San  Antonio  Creek  Station  2  has 
a  sluggish  current  and  also  a  high  level  of  primary  productivity  in  the  form 
of  filamentous  algae,  Potomogeton,  Nasturtium  and  other  plants.  Thus  the 
relatively  high  densities  at  this  site  may  also  be  related  to  primary  pro¬ 
duct  i vl ty . 

San  Antonio  Creek  Station  3  had  a  very  low  population  of  aquatic  insects 
in  September,  I974.  One  notonectid  (backswimmer)  and  two  diptera  larvae 
were  the  only  insects  taken  in  the  samples.  The  reason  for  the  low  density 
of  insects  at  this  location  is  unknown.  Aquatic  plants  were  abundant. 
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especially  Nasturtium  officinale ^  so  primary  production  was  probably  not  a 
factor.  Gross  water  quality  appeared  to  be  acceptable  (see  Table  2.2.1). 

The  only  gross  differences  of  this  site  over  others  was  the  presence  of  marine 
organisms  (Neomysis  awatohenaiSt  Exosphaeroma  ssp.  and  a  marine  amphipod) 
and  the  substrate  which  was  mainly  sculptured  sandstone  rather  than  mud  or 
gravel.  These  differences  do  not  seem  great  enough  to  preclude  an  abundant 
aquatic  insect  fauna.  The  lack  of  Insects  at  this  station  could  be  the  basis 
for  further  study. 

Some  insects  were  widely  distributed  while  others  were  rather  limited 
in  their  distribution.  Oiptera  larvae  and  Hemiptera  were  the  most  widely 
distributed  occurring  at  all  11  sites  sampled.  Of  the  DIptera,  Metriocnemos 
was  the  most  widely  distributed  genus  occurring  at  six  sites,  often  in  high 
numbers  such  as  at  Caftada  Honda  Creek  Station  3*  This  genus  appeared  to  be 
present  at  all  stations  which  had  a  significant  amount  of  macrophytes, 
except  San  Antonio  Creek  Station  3*  Of  the  Hemiptera,  two  genera  of  Corixidae 
(water  boatmen),  Coriaella  and  Sigara  occurred  at  seven  sites.  In  sluggish 
water  such  as  San  Antonio  Creek  and  the  Santa  Ynez  River,  these  insects  occurred 
in  high  densities.  They  were  also  present  in  high  densities  at  Joe's  Lake 
and  El  Rancho  Pond. 

Ephemeroptera  was  also  widely  distributed  occurring  at  nine  sites, 
missing  only  from  San  Antonio  Creek  Station  3  and  "Cariada  de  Norte".  While 
both  Diptera  and  Hemiptera  were  often  dominant  orders,  Ephemeroptera  was 
never  encountered  at  high  densities,  at  its  highest  density  at  Canada  Honda 
Creek  Station  3  it  only  made  up  7~7%  of  the  total  Insect  fauna.  Diptera 
and  Hemiptera  on  the  other  hand  together  or  alone  compromised  up  to  SS%  of 
the  total  insect  numbers  found  at  a  station. 


Plecoptera  and  Trichoptera  were  restricted  to  running  water  and  were 
found  only  in  Cafiada  Honda  Creek  and  Canada  delJolloru.  Where  they  were 
found,  they  were  often  the  dominant  insects,  comprising  up  to  60%  or  more 
uf  the  total  insect  numbers. 

Most  of  the  other  insects  encountered  were  rather  rare,  usually  found 
in  only  one  or  two  locations  and  were  normally  in  low  densities.  Most 
sampling  stations  contained  one  or  two  dominant  species  which  constituted 
from  50  to  80%  of  the  total  insect  fauna.  Sigopa  sp.  represented  80.5%  of 
the  insect  fauna  at  San  Antonio  Creek  Station  1.  Chironomus  sp.  represented 
5^-5%  of  the  insect  fauna  at  San  Antonio  Creek  Station  2.  Chivonomus  sp.  and 
.'•letrioanetnca  sp.  represented  51.5%  of  the  insect  fauna  at  Santa  Ynez  River 
Station  1.  The  major  exception  to  this  rule  was  Cafiada  delJolloru  Station  1 
where,  though  two  orders,  Diptera  and  Coleptcra  accounted  for  more  than  90% 
of  all  insects  found,  the  Coleptera,  at  least,  was  represented  by  at  least 
seven  genera  and  none  of  them  were  dominant. 

The  other  invertebrates  sampled  represented  fewer  taxonomic  groups 
than  the  insects  but  accounted  for  a  high  proportion  of  the  number  of  inverte 
brates  found.  Fourteen  taxonomic  groups  of  other  invertebrates  were  found 
versus  50  taxonomic  groups  of  insects.  Invertebrates  other  than  insects 
generally  accounted  for  more  than  50%  of  the  total  number  of  Invertebrates. 
Two  groups  were  exceedingly  common.  Amphipoda,  mainly  Hyalella  azteaa  and 
Gastropoda,  represented  by  Physa  sp.  Other  groups  which  were  common  at  a 
particular  site  included  a  marine  amphipod  and  a  marine  isopod  at  San  Antonio 
Creek  Station  3  and  Oligocheates  of  the  family  Tubificidae  found  at  Santa 


Ynez  Ri ver  Station  1 . 


The  benthic  invertebrates  of  the  lakes  were  comprised  of  only  amphipods 
{Hyalella  azteoa)  and  diptera  larva  (see  Table  2.2.11).  The  numbers  found 
in  Middle  and  Lower  Canyon  Lakes  were  less  than  found  in  Punchbowl  Lake  and 
Mod  III  Lake.  This  difference  in  numbers  may  reflect  the  role  of  fish  as 
predators  of  these  organisms  or  may  be  related  to  habitat  differences 
between  the  lakes. 

The  planktonic  invertebrates  of  the  Canyon  Lakes  are  presented  in  Table 
2.2.12.  Calanoid  copepods  were  the  dominant  planktonic  organism  in  Middle 
and  Lower  Canyon  Lakes.  The  dominant  cladoceran  was  Daphnia  saholderi  though 
D.  pulex  was  present  and  Cericdaphnia  quadrangula  (generally  an  inhabitant 
of  littoral  zones)  was  common  in  Upper  Canyon  Lake. 

Table  2.2.13  is  a  list  of  all  invertebrates  found  and  identified 
during  our  study  of  the  aquatic  systems  of  the  base.  The  numbers  indicate 
the  locations  where  they  were  found.  The  list  is  incomoletp  as  the  inver¬ 
tebrates  of  some  sites  were  not  examined,  and  for  other  sites  only  the 
common,  very  abundant,  or  unusual  organisms  were  examined. 

True  aquatic  vertebrates  mainly  fall  into  two  catagories,  fish  and  amphi¬ 
bians.  These  organisms  require  an  aquatic  habitat  to  survive  and/or  to 
reproduce.  Other  vertebrates,  while  not  physiologically  required  to  inhabit 
aquatic  systems,  are  behaviorally  adapted  such  that  they  require  aquatic 
habitats  to  exist  in  a  natural  state.  These  vertebrates  include  rept i les, such 
as  turtles;  mammals,  such  as  beaver,  muskrat,  and  otters;  and  various  birds, 
such  as  kingfishers,  ducks,  and  terns.  Most  of  these  catagories  are  well 
represented  among  the  aquatic  vertebrates  of  Vandenberg  AFB. 
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2.2.4.  Vertebrate  Structure  and  Productivity 

Table  2.2.15  presents  a  list  of  all  aquatic  vertebrates  located  on  the 
base.  The  enumeration  and  Identification  of  the  vertebrates  other  than  the 
fish  is  covered  in  other  sections  of  this  report  so  that  only  limited  data  on 
these  other  vertebrates  will  be  presented  In  this  section. 

The  freshwater  fish  fauna  of  Vandenberg  AFB,  as  for  most  of  California, 
consists  mainly  of  introduced  species.  Gaatepoaterua  aculeatua ,  the  three- 
spine  stickleback,  is  the  only  exception.  This  species  is  represented  on  the 
base  by  two  subspecies,  'J.  a.  miarocephuluBj  the  partially  armoured  threespine 
stickleback  and  G.  a.  lyilliamaoni ,  the  unarmoured  threespine  stickleback. 

G.  a.  micpoaephulus  occurs  over  much  of  California  and  Baja  California 
and  has  been  collected  previously  in  the  Santa  Ynez  River  (ref.  5)  where  they 
were  found  during  our  study.  G.  a.  williamaoni ,  which  was  found  in  San 
Antonio  Creek  and  El  Rancho  Pond,  has  a  much  smaller  range  and  is  generally 
limited  to  the  Los  Angeles  Basin.  A  population  of  this  subspecies  was  present 
in  tributaries  of  the  Santa  Maria  River  as  late  as  1940,  but  has  subsequently 
been  mixed  with  introduced  stocks  of  G.  a.  microoephulua  (ref.  5).  The 
presence  of  G.  a.  williamaoni  in  San  Antonio  Creek  has  not  been  previously 
recorded.  The  main  distinction  between  stocks  of  G.  a.  miarooephulua  and  G. 
u.  J-?  lliamaoni  is  the  number  of  lateral  plates.  G.  a.  miarooephulua  generally 
average  3"7  lateral  plates  while  the  average  number  of  plates  for  G.  a. 
•ci'lL-vnaoyii  is  less  than  one  with  most  individuals  having  zero  plates. 
Integrades  between  these  two  types  exist  and  have  average  plate  counts  of 
between  1  and  3  (ref.  5)  • 

The  G.  a.  miarooephulua  found  in  the  Santa  Ynez  River  had  lateral  plate 
counts  ranging  from  3“6,  with  an  average  of  4.1.  The  C.  a.  williamaoni  found 
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The  benthic  invertebrates  of  the  lakes  were  comprised  of  only  amphipods 
{Uyalella  azteaa)  and  diptera  larva  (see  Table  2.2.11).  The  numbers  found 
in  Middle  and  Lower  Canyon  Lakes  were  less  than  found  in  Punchbowl  Lake  and 
Mod  III  Lake.  This  difference  in  numbers  may  reflect  the  role  of  fish  as 
predators  of  these  organisms  or  may  be  related  to  habitat  differences 
between  the  lakes. 

The  planktonic  invertebrates  of  the  Canyon  Lakes  are  presented  in  Table 
2.2.12.  Calanoid  copepods  were  the  dominant  planktonic  organism  in  Middle 
and  Lower  Canyon  Lakes.  The  dominant  cladoceran  was  Daphnia  saholderi  though 
D.  pulex  was  present  and  Cevicdaphnia  quadrvmgula  (generally  an  inhabitant 
of  littoral  zones)  was  common  in  Upper  Canyon  Lake. 

Table  2.2.13  is  a  list  of  all  invertebrates  found  and  identified 
during  our  study  of  the  aquatic  systems  of  the  base.  The  numbers  indicate 
the  locations  where  they  were  found.  The  list  is  incomolete  as  the  inver¬ 
tebrates  of  some  sites  were  not  examined,  and  for  other  sites  only  the 
common,  very  abundant,  or  unusual  organisms  were  examined. 

True  aquatic  vertebrates  mainly  fall  into  two  catagories,  fish  and  amphi¬ 
bians.  These  organisms  require  an  aquatic  habitat  to  survive  and/or  to 
reproduce.  Other  vertebrates,  while  not  physiologically  required  to  inhabit 
aquatic  systems,  are  behaviorally  adapted  such  that  they  require  aquatic 
habitats  to  exist  in  a  natural  state.  These  vertebrates  include  rept i les,  such 
as  turtles;  mammals,  such  as  beaver,  muskrat,  and  otters;  and  various  birds, 
such  as  kingfishers,  ducks,  and  terns.  Most  of  these  catagories  are  well 
represented  among  the  aquatic  vertebrates  of  Vandenberg  AFB. 
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2.2.4.  Vertebrate  Structure  and  Productivity 

Table  2.2.15  presents  a  list  of  all  aquatic  vertebrates  located  on  the 
base.  The  enumeration  and  identification  of  the  vertebrates  other  than  the 
fish  is  covered  in  other  sections  of  this  report  so  that  only  limited  data  on 
these  other  vertebrates  will  be  presented  in  this  section. 

The  freshwater  fish  fauna  of  Vandenberg  AFB,  as  for  most  of  California, 
consists  mainly  of  introduced  species.  Gaeterosterus  aauleatua,  the  three- 
spine  stickleback,  is  the  only  exception.  This  species  is  represented  on  the 
base  by  two  subspecies,  G.  a.  ndaroaephulus ,  the  partially  armoured  threespine 
stickleback  and  G.  a.  uil Lieunsoni ,  the  unarmoured  threespine  stickleback. 

G.  a.  miai^aephulus  occurs  over  much  of  California  and  Baja  California 
and  has  been  collected  previously  in  the  Santa  Ynez  River  (ref.  5)  where  they 
were  found  during  our  study.  G.  a.  mllitimaoni,  which  was  found  in  San 
Antonio  Creek  and  El  Rancho  Pond,  has  a  much  smaller  range  and  is  generally 
limited  to  the  Los  Angeles  Basin.  A  population  of  this  subspecies  was  present 
in  tributaries  of  the  Santa  Maria  River  as  late  as  1940,  but  has  subsequently 
been  mixed  with  introduced  stocks  of  G.  a.  miorooephulue  (ref.  5).  The 
presence  of  G.  a.  williamsoni  in  San  Antonio  Creek  has  not  been  previously 
recorded.  The  main  distinction  between  stocks  of  G.  a.  miorooephulue  and  G. 
u.  di Lliameoni  Is  the  number  of  lateral  plates.  G.  a.  miorocephulus  generally 
average  3“7  lateral  plates  while  the  average  number  of  plates  for  G.  a. 

•ui'  li'Tmeoyii  is  less  than  one  with  most  individuals  having  zero  places. 
Integrades  between  these  two  types  exist  and  have  average  plate  counts  of 
between  1  and  3  (ref.  5). 

The  (/’.  a.  niorooephulus  found  in  the  Santa  Ynez  River  had  latero’  plate 
counts  ranging  from  3~6,  with  an  average  of  4.1.  The  C.  a.  uyillitsneoni  found 


TABLE  2.2.15.  Aqudtic  Vertebrates  of  Vandenberg  Air  Force  B.ise. 


Sclent i fic  Name 


Common  Name 


Location 


(f)  ArvhoflitcB  intermptue* ** 

(F)  CyprinuB  carpio 

(M)  f.'naycl  ''lobiuB  n.jubcrryi 

(F)  ijamhueia  affini.a 

(F)  C,astero2t-ju.-,  ^.-ulentuii  ni^roaephalue 
(F)  GasUri-Steus  '^•ule2tus  cilliimitoni 
(F)  Iciilur.iB  catue^ 

(F)  j/iiJ  t  u>. 2 ‘  ! '  :itt 

(F)  I,rpom:-  n;  r.-r. 

(F)  Lrpomia  rU-rjl  rhue 
(M)  ! '.£!  jr’-'2t.U2 

(F)  Hicroptci'u.J  t'U-'noiJ.-.! 

(F)  !'ini>ph.dri!  pr'v’.tJ 
(m)  I'lati^htlipa  s!  !  Ijtuf 
(F)  rj-^oxic  ‘ulafua" 

(F)  Pair},,  gii’-Jnrri 

AMPHIBIANS 

♦  lly la  r>  j.'lla 
Hjna  aui'..r.i 
bana  t’dicBbeiai  I 


Sacramento  Perch 
Carp 

Tidewater  Goby 
Mosquito  Fish 

Part  laity  Armoured  Thrae-splned  Stickleback 

Unarmoured  Three- opined  Stickleback 

White  Catfish 

Channel  Catfish 

Bluegill  Sunfish 

Red-ear  Sunfish 

Stag  Horn  Sculpin 

Largemouth  Bass 

Fathead  Minnow 

Starry  Flounder 

Black  Crappie 

Rainbow  Trout 


Pacific  Treefrog 
Red- legged  Frog 
Bui  1  frog 


LCL 

SA 

SYR.SYL 

SYR.SA.ER.LC.CL.MOD  1  '  1 

SYR 

SA.ER 

SA 

CL, MOD  III.PB 
MOO  III.SYL 
PB 
SYL 

CL, HOD  I  II  ,PB,LC 

SYR 

SYL 

LCL 

MOD  III 


mo'.>t  lO'.dl  Ions 

ER,SYR 

SYR 


REPTILES 

"Irmnyi!  nam'^ita 
♦  J'.ri'uphiB  cowhi. 

MAMMALS 

Caatcr  ja'.adensiB 


Western  Pond  Turtle 
Western  Aquatic  Carter  Snake 


SA,Cl 

most  I fu. .11  Ions 


SA,SYR 


BIRDS 

Stetma  albifrcns 
Megaacryle  alcyon 
HutoriJ'e  vi redc^^na 
Nycticorax  nycti'fyrax 
Akob  platyrhyKchoe 
Fulica  anericana 
FodioepB  easpicua 
Oxyura  JanaiaeKaia 
Ardea  heivdiaB 
Ana$  cyanoptera 
Rallue  limiaola 
Leuoophoyx  thula 


Least  Tern 
Belted  Kingfisher 
Green  Heron 

Black  Crowned  Night  Heron 

Mai  lard 

American  Coot 

Eared  Grebe 

Ruddy  Duck 

Great  Blue  Heron 

Cinnamon  Teal 

Virginia  Rail 

Snowy  Egret 


SA 

SA 

SA 

SYL 

SA 

SA, CL. PH, MOO  III 

JL 

JL 

SA 

PB 

SA 

SYL 


*  Reported  as  present  at  one  time  but  not  found  during  the  study  period 

**  CL  ■  Canyon  Lakes 

LCL  •  Lower  Canyon  Lake 
SA  ■  San  Antonio  Creek 
SYR  «  Santa  Ynez  River 
SYL  «  Santa  Ynez  Lagoon 
ER  ■■  FI  Rancho  Pond 
PB  ■  Punchbowl  Lake 
MOD  III  -Mod  III  Lake 
LC  ■  Lompoc  Casmal la  Pond 
JL  ■  Joe's  Lake 

(F)  ■  freshwater  species 
(h)  •  marine  species 
*  >  semi -aquatic 


in  San  Antonio  Creek  and  El  Rancho  Pond  had  lateral  plate  counts  ranging  from 
0-4  with  an  average  of  0.39*  (See  Table  2.2.16.) 

Only  a  few  individuals  of  G.a.  williamaoni  were  found  in  El  Rancho 
Pond.  These  were  adults  and  were  found  in  the  fall;  in  the  spring  a  number 
of  attempts  at  collection  failed  to  produce  further  specimens.  The  stickle¬ 
backs  and  rfiosquito  fish  found  there  were  probably  planted  from  San  Antonio 
Creek  as  a  mosquito  control  measure. 

As  the  unarmoured  threespine  stickleback  Is  considered  rare  and  endangered, 
care  should  be  taken  to  protect  its  present  habitat  in  San  Antonio  Creek. 

A  very  important  consideration  is  that  individuals  of  the  population  of  G.  a. 
ri'  ‘yoaephulus  of  the  Santa  Ynez  River  not  be  introduced  into  the  population  of 
7.  z.  uillianconi  of  San  Antonio  Creek.  Two  other  considerations  warrant 
mention.  Personnel  of  the  Flight  Surgeon's  Office  have  been  osing  the  popula¬ 
tion  of  i7.  a.  uiilliamaoni  as  test  organisms  to  monitor  sewage  toxicity.  This 
use  probably  does  not,  at  present,  pose  a  threat  to  the  existing  population, 
but  precautions  should  be  taken  to  ensure  that  in  the  future  the  population 
is  not  seriously  reduced  by  collection,  and  that  populations  of  G.  a.  microoe- 
phulua  and  G.  a.  williamooni  are  not  mixed.  A  third  potential  problem  is 
the  undocumented  introduction  of  G.  a.  williamaoni  into  other  waters  such  as 
El  Rancho  P'-.nd. 

In  this  connection  precautions  also  should  be  instituted  to  prevent 
base  personnel  from  disturbing  this  rare  and  endangered  fish.  Fishermen  were 
observed  collecting  Gambueia  affinia  from  the  Canyon  Lakes  to  be  used  as 
bait  for  a  fishing  trip  to  off-base  waters.  Similar  use  of  the  fish  popula¬ 
tion  of  San  Antonio  Creek  could  cause  unintentional  and  undocumented 
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TABLE  2.2.16.  Counts  of  Lateral  Plates  in  Selected  Populations  of  Threespine  Sticklebacks. 
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introduction  of  G.  a.  williameoni  to  other  systems.  This  would  tend  to  confuse 
the  distribution  pattern  of  this  indigenous  fish. 

Some  thought  should  also  be  given  to  the  documented  introduction  of  G.  a. 
witZiamsoni  to  other  streams  and  ponds.  Host  of  the  streams  on  base  would 
probably  not  support  a  population  of  this  fish,  as  weedy  areas  are  required 
for  breeding,  but  attempts  could  be  made,  especially  in  Cartada  del  Norte  and 
Cahada  delJolloru  where  small  amounts  of  suitable  habitat  appear  to  be  present. 
Cahada  Honda  Creek  and  Shuman  Canyon  Creek  have  little  in  the  way  of  weedy 
areas.  They  will  probably  not  support  a  breeding  population,  though  stocking 
might  still  be  attempted.  The  evidence  from  El  Rancho  Pond  indicates  that 
these  fish  may  not  reproduce  in  a  stagnant  water  situation.  Stocking  of  ponds 
with  G.  a.  williamsoni  would  be  on  an  experimental  basis.  If  stocking  of  G. 
a.  williamsoni  is  to  be  considered,  some  thought  should  be  given  to  stocking 
only  individuals  having  a  zero  plate  count  thus  perhaps  producing  a  strain 
having  even  fewer  lateral  plates,  similar  to  those  which  were  found  in  the 
Mohave  River  in  1950  (ref.  5).  The  recovery  team  designated  by  the  California 
Dept,  of  Fish  and  Game  should  be  consulted  prior  to  any  management  activities. 

The  remainder  of  the  fresh  water  fish  srecies  have  been  introduced  to 
Vandenberg  AFB.  The  Sacramento  perch  [Arohoplites  interruptus)  was  introduced 
to  Lower  Canyon  Lake  after  1965  when  the  lake  was  formed.  There  is  evidence 
that  this  species,  a  native  of  California,  did  reproduce  in  Lower  Canyon 
Lake  (ref.  6),  though  it  apparently  has  not  done  well  enough  to  contribute 
significantly  to  the  present  fish  population  of  this  lake.  No  specimens 
were  taken  in  net  hauls  made  in  this  lake  during  this  study. 
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Black  Crappie  {Pomoxies  nigromlatus)  was  also  introduced  into  Lower 
Canyon  Lake  but  our  study  failed  to  turn  up  any  specimens.  Bluegill  sunfish 
{Lepomis  maaroohims)  was  a  third  species  introduced  to  the  Canyon  Lakes  and 
to  Mod  III  Lake.  No  evidence  of  a  population  of  these  fish  was  found  in  the 
Canyon  Lakes,  but  Mod  III  Lake  has  at  least  a  small  population.  One  dead 
adult  was  found  in  Mod  III  and  a  number  of  young  were  captured  in  a  dip  net 
sample  in  September  197^-  No  bluegill  were  captured  in  any  seine  haul  of  the 
Canyon  Lakes  or  of  Mod  III.  One  adult  specimen  was  captured  in  a  seine  haul 
of  the  Santa  Ynez  Lagoon  in  March  of  1975-  This  may  have  been  a  transient. 
During  the  summer  months  the  lagoon  is  brackish  and  would  not  be  expected  to 
support  a  population  of  these  fresh  water  fish.  Another  possibility  is  that 
this  individual  represents  a  viable  population  of  bluegill  which  have  adapted 
to  the  fluctuating  saliinity  of  the  lagoon.  Further  sampling  would  be  needed 
to  determine  the  status  of  this  fish  in  the  Santa  Ynez  Lagoon.  Red-eared 
sunfish  {Lepomis  miarolophus)  were  introduced  into  Punchbowl  Lake  in  1973  or 
197^,  after  the  lake  was  treated  with  rotenone  to  remove  a  carp  population. 
Four  seine  hauls  of  the  lake  in  March  1975  produced  10  individuals.  The 
largest  individual  was  93  mm  long  and  weighed  about  18  grams.  Scale  analysis 
revealed  one  annulus  indicating  that  this  fish  was  two  years  old.  Most  of  the 
other  individuals  were  30-70  mm  long  and  no  annuli  were  found  indicating  that 
these  fish  were  at  the  end  of  their  first  year.  These  fish  often  spawn  twice 
a  year,  in  the  spring  and  in  the  fall,  so  that  the  size  classes  represented  in 
our  sample  may  be  various  fall  and  spring  hatchings.  In  general,  this  red-ear 
population  appears  to  be  in  good  condition. 

Largemouth  bass  {Miaropterus  alaamoides)  have  been  introduced  into  the 
five  lakes  of  Vandenberg  AFB  and  viable  populiations  are  still  present  in 
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all  of  them.  As  this  was  the  major  warm  water  species  and  made  up  a  major 
portion  of  the  recreational  fishery,  it  was  the  most  heavily  studied. 
Specimens  were  obtained  from  all  Canyon  Lakes  and  from  Punchbowl  Lake.  No 
specimens  were  collected  from  Mod  IM  Lake,  though  catch  records  indicated 
their  presence.  The  specimens  captured  were  few  v28)  and  only  represent  a 
few  age  classes  so  that  the  conclusions  reached  below  are  very  tentative. 

But  some  trends  are  indicated  which  may  warrent  further  study.  Table  2.2.17 
is  a  list  of  all  specimens  of  largemouth  bass  captured,  where  they  were 
captured,  their  length,  their  weight  and  their  condition  factor.  The  condi¬ 
tion  factcr  was  calculated  as  W/L^  x  10^,  where  W  =  weight  in  grams  and  L  = 
fork  length  in  mm.  The  value  10^  forces  the  value  to  be  near  one  (ref.  7). 
When  the  length-weight  relationship  Is  given  by  W  *  aL^  then  a  condition 
factor  of  1.5  indicates  that  an  individual  fish  has  the  expected  weight  for 
its  length.  If  the  condition  factor  is  less  than  l.5>  then  the  fish  is 
lighter  than  would  be  expected,  while  If  it  is  greater  than  1.5  then  the  fish 
is  heavier. 

Regression  analysis  of  log  W  on  log  L  for  all  the  largemouth  bass  :n  our 
sample  yields  W  =  aL^'^^  which  is  sufficiently  close  to  W  =  aL^  to  justify 
the  use  of  the  above  formula  for  condition  factor.  The  average  value  of 
condition  factors  for  the  four  lakes  from  which  largemouth  bass  were  captured 
(Table  2.2.17)  fall  into  two  categories,  high  condition  factors  for  Middle 
Canyon  Lake  and  for  Upper  Canyon  Lake  and  low  condition  factors  for  Lower 
Canyon  Lake  and  Punchbowl  Lake.  Since  only  two  specimens  were  taken  from 
Punchbowl  Lake,  the  validity  of  the  condition  factor  is  doubtful.  The  condi¬ 
tion  factor  for  the  fish  of  Lower  Canyon  Lake  indicates  that  these  fish  are 
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TABLE  2.2.17-  List  of  Largemouth  Bass  Captured  March,  1975,  VAFB 


Lake  Length  (mm) 

Lower  Canyon  Lake  82 

92 

too 

103 

108 

157 

188 

190 

200 

200 

208 

210 

Middle  Canyon  Lake  72 

89 

165 

212 

Upper  Canyon  Lake  66 

67 

185 

187 

220 

22k 

Punchbowl  Lake  103 

230 


Weight  (gm)  Condition  Factor 


5 

0.907 

7 

1.181 

14 

1-798 

10 

1 .000 

12 

1 .098 

17 

1.350 

55 

1 .421 

100 

1  -505 

107 

1.560 

121 

1.512 

120 

1.500 

133 

1.478 

122 

1-317 

10 

2.679 

20 

2.837 

60 

1-336 

190 

1.679 

6 

1-995 

6 

1-995 

111 

1  -753 

120 

1.835 

190 

1.784 

176 

1.566 

12 

1 .098 

188 

1.766 

Average  Condition  Factors  for  Largemouth  Bass 


Mean  Condition  Factor  (N) 

Lower  Canyon  Lake  1-356  13 
Middle  Canyon  Lake  2.1i»0  4 
Upper  Canyon  Lake  1.821  6 
Puncht owl  Lake  1.432  2 


not  as  heavy  for  a  given  length  as  are  the  fish  of  Upper  Canyon  Lake  or 
Middle  Canyon  Lake.  It  can  be  seen  that  much  of  this  lack  in  weight  gain 
is  due  to  the  small  fish  (Table  2.2.17)-  Table  2.2.18  presents  growth 
data  obtained  from  analysis  of  the  scales  of  the  largemouth  bass  captured. 

Also  Table  2.2.18  gives  growth  data  based  on  scale  analysis  taken  from  four 
other  bodies  of  water  in  California  and  elsewhere  (ref.  8).  These  data  show 
that  with  respect  to  growth  in  length  of  bass,  the  lakes  may  be  ranked  from 
best  to  poorest  as  follows:  Punchbowl  Lake,  Upper  Canyon  Lake,  Middle  Canyon 
Lake  and  Lower  Canyon  Lake.  The  growth  rate  of  largemouth  bass  in  Lower 
Canyon  Lake  seems  definitely  retarded.  Comparison  of  the  growth  rate  of  the 
largemouth  bass  from  these  four  lakes  to  other  lakes  of  Cal ifornia  indicates 
that,  overall,  those  of  the  base  have  lower  growth  rate.  The  growth  rate  in 
Lower  Canyon  Lake  approaches  that  of  cold  water  ponds  of  Montana  and  Ohio 
(see  Table  2.2.18). 

Quantitative  population  studies  of  the  largemouth  bass  were  not  done 
but  results  of  the  seining  indicate  that  Lower  Canyon  Lake  and  Upper  Canyon 
Lake  have  a  larger  population  of  fish  than  Middle  Canyon  Lake.  The  return  for 
approximately  equal  effort  from  Lower  and  Middle  Canyon  Lakes  was  13  and  4 
individuals,  respectively.  On  a  fish  per  net  haul  basis,  Lower  Canyon  Lake 
produced  3-25,  Middle  Canyon  1.0  and  Upper  Canyon  3-0. 

What  are  the  reasons  for  the  low  growth  rates  of  these  lakes,  especially 
Lower  Canyon  Lake?  Punchbowl  Lake  has  only  recently  been  stocked  with  fish, 
so  that  this  lake  will  not  be  considered  in  the  following  discussion;  good 
growth  there  may  only  reflect  the  sprout  of  growth  permitted  by  previously 
unexploited  food  supply.  Observation  of  the  Canyon  Lakes  indicates  that  Upper 
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1  Number  in  parentheses  indicates  number  of  individuals  examined. 

2  Forklength 

3  Total  length 


Canyon  Lake  is  very  different  from  the  other  two.  This  lake  is  small,  and 
normally  has  a  heavy  weed  cover  in  the  form  of  reeds  {Typha  and  Sairpus  spp.), 
pond  weed  (Potomegeton  spp.)  and  filamentous  algae.  In  general  it  can  be 
considered  marshy.  The  other  two  lakes  are  similar  to  each  other,  both  have 
shallows  in  their  northern  portions  which  contain  many  dead  trees  and  some 
aquatic  macrophytes.  Their  central  and  eastern  portions  (near  the  dams)  are 
essentially  plant  free.  Our  seining  operations,  with  the  exception  of  one 
channel  catfish,  captured  only  largemouth  bass  from  the  Canyon  Lakes.  This 
indicates  a  general  lack  of  forage  fish  for  the  bass  populations.  Visible 
observations  and  qualitative  dip  netting  along  the  shore  also  indicated  a  lack 
of  forage  fish.  The  mosquito  fish  {lv:bu3ia  af finis)  are  present  in  the  lakes, 
but  these  fish  inhabit  very  shallow  waters  along  the  shore  and  are  generally 
inaccessible  to  the  bass,  at  least  to  the  larger  individuals. 

Stomach  analysis  of  two  fish  from  each  of  the  Canyon  Lakes  indicates  that 
the  diet  of  the  fish  of  Upper  Canyon  Lake  Is  quite  different  than  those  of 
Middle  and  Lower  Canyon  Lakes  (Table  2.2.19).  The  fish  of  Upper  Canyon  Lake 
were  feeding  almost  exclusively  on  dragonfly  nymphs,  which  comprised  31%  of 
total  bulk  of  stomach  contents.  The  fish  of  Middle  and  Lower  Canyon  Lakes 
were  feeding  on  much  smaller  organisms  such  as  small  crustaceans  and  diptera 
pupae.  Normally  largemouth  bass  switch  from  a  small  crustacean  or  insect  diet 
to  a  fish  diet  at  a  size  range  of  50-75  mm  in  length  and  individuals  of  150  mm 
or  more  generally  have  a  diet  consisting  mainly  of  fish  (ref.  8).  All  of  the 
above  information  indicates  that  the  largemouth  bass  of  the  Canyon  Lakes  have 
a  poor  food  supply.  Upper  Canyon  Lake  because  of  its  weedy  nature  has  an 
abundant  source  of  insects  to  act  as  en  alternate  food  source.  Crayfish  were 
found  in  this  lake,  though  the  population  is  probably  very  low,  and  these  can 
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TABLE  2.2.19.  Stomach  Analysis  of  Largemouth  Bass 


Lower  Canyon  Lake  Middle  Canyon  Lake  Upper  Canyon  Lake 


(2  Fish 

185  &  210  mm) 

(2  Fish 

165  &  212  mm) 

(2  Fish 

185  S  220  mm) 

%  of  No 

1  of  Bulk 

%  of  No.  1  of  Bulk 

1  of  No 

.  %  of  Bulk 

Cladoce ra 

88.2 

77.8 

81.9 

67.0 

0.0 

0.0 

Diptera  pupae 

11.3 

20.1 

12.3 

18.5 

0.0 

0.0 

Diptera  larvae 

O.k 

1.6 

1.8 

2.4 

0.0 

0.0 

Amph i pod 

0.1 

0.1 

3. A 

9.7 

22.0 

0.3 

Ephemeroptera 

0.0 

0.0 

0.0 

0.0 

5.5 

0.07 

Odonata 

0.0 

0.0 

0.8 

2.3 

61 .0 

97.0 

Leech 

0.0 

0.0 

0.0 

0.0 

11.1 

2.6 

Relative  Volume  of  Prey  Items 
Cladocera  »  1 
Diptera  pupae  «  2 

Oiptera  larvae  *  0.5.  3  or  k  depending  on  size 
Ephemeroptera  ■ 

Odonata  «  ^  or  500  depending  on  size 
Leech  =  75 
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contribute  to  a  largennuth  bass  diet.  The  presence  of  this  invertebrate 
food  source,  and  food  organisms  which  are  carried  into  the  lake  by  its  input 
stream  has  apparently  enabled  the  bass  population  of  this  lake  to  maintain  a 
respectable  growth  rate  despite  the  lack  of  forage  fish.  Aquatic  inverte¬ 
brates,  especially  large  ones  such  as  odonata  nymphs ,  leeches,  crayfish,  are 
apparently  in  very  low  numbers  in  Middle  and  Lower  Canyon  Lakes.  Thus  the 
bass  must  rely  on  a  diet  of  small  insects  and  crustaceans  as  indicated  in 
Table  2.2.19.  Since  larger  bass,  greater  than  150  mm,  feed  extensively  on 
this  food  source,  they  will  compete  with  the  smaller  bass,  less  than  50  mm, 
which  normally  rely  on  these  organisms  for  their  main  food  source  (ref.  8). 

Thus  competition  for  food  in  Middle  and  Lower  Canyon  Lakes  may  be  the  limiting 
factor  In  the  growth  rate  of  the  fish.  The  use  of  herbicides  in  Middle  and 
Lower  Canyon  Lakes  may  be  the  main  reason  for  the  poor  food  supply  in  these 
lakes.  Complete  removal  of  aquatic  plants  produces  two  effects,  reduction  in 
primary  productivity  with  a  corresponding  reduction  in  secondary  productivity, 
in  tliis  case  invertebrates  and  fish.  It  also  reduces  or  eliminates  refuges  of 
smaller  fish  and  invertebrates  making  them  subject  to  more  intense  predation. 

In  an  extreme  case  this  could  lead  to  virtual  extinction  of  some  of  the  prey 
species.  This  may  be  the  case  for  Middle  and  Lower  Canyon  Lakes,  particularly 
crayfish  and  forage  fish. 

A  possible  solution  to  the  poor  growth  rate  of  bass  in  these  lakes  lies 
in  the  introduction  of  forage  fish.  A  number  of  possibilities  exist: 

I)  restocking  with  bluegill  or  other  sunfish,  2)  stocking  with  threadfin  shad, 
a  fish  commonly  used  as  a  forage  fish  for  largemouth  bass,  3)  stocking  with 
fathead  minnows  from  the  Santa  Ynez  River,  and  k)  any  combination  of  the  above. 
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Other  possibilities  exist  and  which  one  would  provide  the  best  answer  can 
only  be  answered  after  a  more  thorough  examination  of  the  systems  involved  and 
ultimately  in  a  field  trial.  In  any  case,  stocking  with  a  forage  fish  must 
be  done  after  a  better  policy  of  weed  control  is  adopted.  It  is  obvious  from 
nutrient  analysis  of  the  lakes  and  of  the  extensive  weed  growth  in  Upper 
Canyon  Lake  and  Punchbowl  Lake  that  some  sort  of  weed  control  program  is 
necessary.  The  exact  form  of  this  program  depends  on  a  number  of  factors 
such  as  available  technology,  equipment,  personnel  and  finances.  But  the 
main  emphasis  should  be  on  a  program  which  leaves  some  weed  beds. 

Channel  catfish  (latalurua  punatatus)  have  also  been  introduced  to  all 
of  the  lakes  of  Vandenberg  AFB.  Two  individuals  were  captured  in  our  seine 
hauls  of  the  lakes.  One  in  Punchbowl  Lake  and  a  second  from  Lower  Canyon 
Lake.  These  fish  had  lengths  of  3^0  mm  and  273  nw,  respectively.  Channel 
catfish  are  periodically  stocked  into  the  lakes.  These  fish,  unlike  the 
largemouth  bass,  probably  do  not  have  a  self-sustaining  population.  Repro¬ 
ductive  success  of  channel  catfish  in  stocked  lakes  is  often  poor  (ref.  8). 
Thus  a  successful  channel  catfish  fishery  often  requires  periodic  stocking. 
Channel  catfish  fingerlings  are  apparently  very  susceptible  to  predation, 
especially  by  largemouth  bass,  thus  successful  stocking  requires  larger  fish, 
about  250  mm  (ref.  8).  Because  of  the  apparent  food  shortage  in  the  Canyon 
Lakes,  channel  catfish,  because  of  competition  with  largemouth  bass  for  the 
existing  food  sources,  may  have  lower  growth  rates  than  in  Punchbowl  or  Mod 
III  Lakes. 

Rainbow  trout  (Salwo  gairdnerii)  are  stocked  each  winter  into  Mod  III 
Lake.  These  fish  apparently  produce  the  most  popular  freshwater  fishery  on 
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the  base.  A  sort  of  creel  census  is  taken  of  this  fishery.  This  consists 
of  a  log  book  at  the  entrance  to  the  lake  in  which  the  fishermen  voluntarily 
note  the  number  of  hours  fished  and  the  number  of  fish  caught.  These  data 
are  used  to  determine  the  success  of  the  fishery.  Table  2.2.20  prfesents  some 
of  these  data. 

This  stocking  program  probably  has  some  effect  on  the  other  fish  of  the 
lake.  Two  possible  effects  are:  1)  increased  crowding  and  competition  for 
food  especially  among  the  trout,  bluegil)  and  first  year  largemouth  bass, 
and  2)  acting  as  a  food  source  for  the  larger  bass.  The  trout  are  normally 
added  to  the  lake  in  five  portions  a  number  of  weeks  apart  thus  crowding  and 
food  competition  are  probably  kept  to  a  minimum.  Thus  the  main  effect  to 
the  other  fishery  is  probably  in  providing  food  for  the  large  bass.  It  is 
reported  by  personnel  of  the  base  that  Mod  III  Lake  produces  the  largest 
bass,  up  to  8  pounds,  of  any  of  the  lakes. 

Though  at  present  the  stocking  of  rainbow  trout  is  restricted  to  Mod 
III  Lake,  there  is  no  reason  to  believe  that  stocking  of  this  fish  in  the 
other  lakes  would  be  less  successful,  especially  in  Middle  and  Lower  Canyon 
Lakes.  Canada  Honda  Creek  has  the  potential  of  supporting  a  breeding 
population  of  rainbow  trout  but  because  of  its  small  size  and  poor  accessi¬ 
bility  it  could  not  be  expected  to  support  a  sizable  fishery. 

In  the  past  the  Santa  Ynez  River  supported  a  substantial  steelhead 
trout  run.  The  use  of  the  river  by  these  ocean-going  fish  apparently  ceased 
with  the  construction  of  Cachuma  Dam  in  the  mid-1950's.  There  is  some  hope 
that  with  some  modifications  and  proper  management  that  these  fish  could 
once  again  use  the  Santa  Ynez  River  for  spawning. 
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TABLE  2.2.20.  Stocking  and  Catch  Data  of 
Trout  in  Mod  III  Lake. 

Rainbow 

Year 

1971-72 

1972-73 

1973-74 

Number  planted 

7,075 

7  MS 

8,880 

Pounds  planted 

2.150 

1 .750 

1.670 

Number/pound 

3.3 

3. 8-5.1 

5. 0-6.0 

Number  caught 

5,799 

6,598 

-- 

Percent  return 

82 

88 

-- 

Angler  hours 

6,162 

5,208 

-- 

Catch/angler  hour 

0.9^ 

1 .24 

-- 
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The  marine  fishes  captured  and  identified  during  our  study  all  occurred 
in  the  Santa  Ynez  River  and/or  the  Santa  Ynez  Lagoon.  The  list  of  these 
fishes  as  presented  in  Table  2.2.15  is  probably  very  incomplete  as  only  a  limited 
sample  was  taken  from  the  lagoon.  Eucyclogobius  newberryi  ,  the  tidewater 
goby,  was  taken  with  dip  nets  at  Station  2  in  the  Santa  Ynez  River  (located 
under  the  13th  Street  bridge)  and  also  In  seine  hauls  of  the  lagoon.  Two 
seine  hauls  of  the  lagoon  taken  in  March  1975  at  low  tide  produced  numerous 
individuals  of  starry  flounder  {Platyiohtyys  stellatus)  and  staghorn  sculpins 
(ueytocottus  armatus) .  As  many  as  30  of  each  species  were  taken  in  a  single 
haul.  The  lagoon  apparently  acts  as  a  nursery  ground  for  the  starry  flounder. 
This  fish  has  its  soutiiern  distributional  limit  near  Santa  Barbara.  Since 
the  Santa  Ynez  Lagoon  is  the  first  major  lagoon  north  of  Santa  Barbara, 
this  lagoon  may  be  the  most  southern  of  the  nursery  grounds  of  this  fish. 

Other  fishes  are  often  associated  with  Platiohthye  stellatus  and  Leptooottus 
arnitus  (ref.  9)«  Those  which  are  known  to  occur  in  the  Vandenberg  area  include 
VJisHnops  affinis  (top  srelt) ,  Cymatogaster  aggregata  (shiner  perch)  and 
ouKjnathus  griseolLnea^us  (bay  pipe  fish)  (ref.  10). 

The  major  mammal  associated  with  the  aquatic  systems  of  Vandenberg 
AFB  is  the  beaver  (Castor  accnad>’nsis) .  This  animal  has  been  introduced  by 
the  California  Department  of  Fish  and  Game.  It  has  become  well  establis.ied 
in  the  San  Antonio  Creek  drainage  and  is  also  present  in  the  Santa  Ynez  River. 

An  attempt  to  establish  beaver  in  Canada  Honda  Creek  has  apparently  failed. 

No  sign  of  beaver  were  observed  in  this  stream. 

Beaver  are  common  in  the  San  Antonio  Creek  drainage.  Three  active 
daiii5  were  located  on  the  stream  between  13th  Street  and  just  north  of 
highway  S-20. 
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Others  may  be  present  in  the  area  of  Barker  Slough  and  the  riparian  areas 
west  of  Mod  III  Lake.  Three  beaver  dams  were  found  on  small  tributaries 
to  the  San  Antonio  Creek.  Two  of  these  create  what  we  have  called  “Triangle 
Pond".  This  pond  is  located  in  a  northern  drainage  to  San  Antonio  Creek. 
“Lompoc-Casmal ia  Pond",  a  southern  drainage  of  San  Antonio  Creek,  was 
formed  by  the  thi  rd  dam.  Both  of  these  ponds  have  more  than  an  acre  of  surface 
area  (see  Table  2.1.1). 

Beaver  ponds  often  create  suitable  habitat  for  other  aquatic  vertebrates 
and  invertebrates.  "Lompoc-Casmal  i a  Pond"  appears  to  be  the  oldest  of  these 
two  and  has  an  extensive  aquatic  animal  population.  These  animals  include 
fish  (mosquito  fish  and  largemouth  bass),  numerous  frogs,  western  pond 
turtles  and  many  aquatic  insects  and  other  invertebrates. 

Although  no  quantitative  data  were  gathered  during  our  study  as  to  the 
size  of  the  beaver  population,  some  estimates  can  be  made  based  on  the 
natural  history  of  these  animals.  Shellon  (ref.  11)  states  that  colony  size 
of  the  beaver  of  Isle  Royale  varied  between  about  6-10  individuals.  He 
also  noted  that  a  beaver  colony  would  often  use  two  ponds  and  that  different 
colonies  were  generally  well  separated.  On  this  basis,  the  two  ponds  at 
Triangle  Pond  can  be  assumed  to  be  used  by  a  single  colony.  Two  of  the  dams 
found  on  the  San  Antonio  Creek  were  in  close  proximity  to  each  other,  so  that 
they  probably  represent  only  a  single  colony.  Thus  at  least  five  colonies 
are  known  to  be  present  on  the  base,  two  on  San  Antonio  Creek,  one  each  in 
Triangle  Pond,  "Lompoc-Casmal  ia  Pond"  and  the  Santa  Ynez  River.  Assuming  an 
average  of  eight  individuals/colony,  this  would  yield  8  x  5  or  40  individuals. 
This  is  probably  an  underestimate  as  more  than  5  colonies  are  believed  to  be 
present  on  the  base.  A  rough  estimate  then,  based  on  present  data  would 
indicate  a  beaver  population  of  from  about  40  to  100  individuals  occurs  on 
Vandenberg  AFB. 
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3.  -  VEGETATION  ANALYSES 


3.1.  Methods 

3.1.1.  Introduction.  Vegetation  is  best  characterized  by  two  fundamental 
features:  1)  species  composition,  and  2)  physiognomy.  The  first  is  important 
because  species  are  the  fundamental  and  relatively  unchanging  units  of  ecology. 
If  the  species  present  in  an  area  are  known,  an  ecoiogi5.t  familiar  with  the 
region  is  able  to  surmise  a  great  deal  about  the  ecological  relationships 
existing  within  the  area.  Physiognomy,  which  we  take  here  very  broadly  to 
include  information  on  the  size,  number,  and  distribution  of  species  is  signi¬ 
ficant  because  it  reflects  the  favorableness  of  the  environment,  the  relative 
importance  of  life-forms,  and  many  other  features  important  to  a  complete 
understanding  of  the  plant  and  animal  ecology. 

Both  of  these  fundamental  aspects  have  received  attention  in  the  design 
of  our  vegetational  analysis. 

3.1.2.  Key  to  Vegetation  Types.  The  first  step  in  the  vegetational 
analysis  was  the  preparation  of  a  vegetational  key  to  plant  communities  found 
on  the  base.  This  key  went  through  two  major  revisions.  The  final  version  is 
presented  in  Table  3.1.1.  The  categories  in  the  key  are  the  significant 
vegetational  types  which  exist  on  the  base.  All  of  the  vegetation  and  verte¬ 
brate  community  analysis  is  summarized  in  accordance  with  these  vegetation 
types.  These  units  were  selected  and  named  to  agree  as  much  as  possible  with 
existing  California  vegetation  classification  systems.  However,  since  no 
single  scheme  seemed  to  provide  the  degree  of  specificity  required  for  this 
study,  the  agreement  is  only  approximate.  A  table  showing  the  equivalents 
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TABLE  3- 11.  Key  to  Vegetation  Types 


The  following  definitions  will  be  used: 


Tree  -  a  woody  perennial  commonly  exceeding  4  m  in  height  or  10  cm  dbh  or 
both  when  mature  on  the  site  being  evaluated.  In  young  stands  this 
definition  may  involve  some  guesswork. 

Shrub  -  a  woody  perennial  less  than  4  m  tall,  and  less  than  10  cm  dbh. 

Grass  -  plants  belonging  to  the  family  Gramineae,  and  therefore  excluding 
sedges  and  rushes. 

Percent  cover  -  the  percent  of  the  surface  of  the  ground  covered  by  the 
vertical  projections  of  the  plant  crowns. 

Evergreen  sclerophyl lous  -  refers  to  plants  with  thick  leathery  evergreen 

leaves. 


A. 


Communities  dominated  by  species  which  have  not  been  planted  by  man. 
The  species  may  or  may  not  be  native  to  the  region. 

B.  Tree  cover  greater  than  501 


C.  Tree  cover  less  than  S0%  evergreen 

D.  Trees  conifers 


1 .  Bishop  Pine  Forest 

DO.  Trees  broadleaf 

E.  Tree  cover  more  than  50^  Tanbark  Oak  {Lithoaarpue) 

3 .  Tanbark  Oak  Forest 

EE.  T  ree  cover  less  than  50^  Tanbark  Oak,  remainder 
oaks  {(jueriius  spp.) 

4 .  Foothill  Woodland-Dense  Phase 

CC.  Tree  cover  less  than  50?:  evergreen  (i.e.  greater  than  50? 

deciduous),  located  adjacent  to  streams,  willows  and  cottonwoods, 
present  and  usually  dominant 


BB.  Tree  cover  less  than  50? 


7.  Riparian  Woodland 


C.  Trees  present  (i.e.  cover  of  trees  greater  than  5?) 

D.  Tree  cover  greater  than  50?  Bishop  Pine,  understory  large 
or  smal 1  shrubs 


2 .  Bishop  Pine  Forest-Sparse  Phase 
DO.  Tree  cover  greater  than  50?  broadleaf 

E.  Tree  cover  greater  than  50?  evergreen 

5 .  Foothill  Woodland 

EE.  Tree  cover  greater  than  50?  deciduous,  usually  along 
streams,  some  in  wet  places  in  dunes 

7 .  Riparian  Woodland-Sparse  Phase 
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TABLE  3- • • I •  cont. 

CC.  Trees  absent  or  tree  cover  less  than  S% 

0.  At  least  50%  of  plant  cover  woody  perennial  shrubs  with 

less  than  10%  of  the  cover  of  Mesembryanthemum  (lea  Plant), 
Ambrosia  ahamissonisy  Abronia  spp.  Convolvulus-,  soil  not 
subject  to  tidal  innundation  at  any  time 

E.  Plant  cover  greater  than  75% 

F.  At  least  50%  of  the  plant  cover  evergreen 

sclerophyl lous  shrubs  (e.g.  Adenostomay  Rhus, 
Aratostaphylos,  Ceanothus,  etc.) 

G.  Vacciniian  ovatum,  Caultheria  less  than 
25%  of  plant  cover 

8.  ChapaTal 

GG.  Vaocinium  ovatum,  Caultlio.ria  greater  than 
25%  of  plant  cover 

15.  Huckleberry  Scrub 

FF.  Less  than  50%  of  the  plant  cover  evergreen 

sclerophyl lous  shrubs  (that  is,  cover  predominantly 
of  species  such  as  Haplopappus  eriooides.  Salvia 
leuoophylla,  Enoelia  aalifomioa,  Artemisia 
aalifotmiaa,  Eriogonum  parvifolia,  Baaoharis 
pilularis) 

G.  In  well-drained  soils  of  uplands,  slopes, 
and  sand  dunes.  Soil  near  the  surface 
rarely  or  never  saturated  or  flooded.  Water 
table  well  below  the  surface  for  most  of  the 
year.  Mostly  low  vegetation  less  than  1.5 
meters  high. 

H.  Growing  on  sand  dunes 

1 3-  Coastal  Sage  Scrub-Dune  Phase 
HH.  Growing  on  other  substrates 

I.  Plant  cover  more  than  50%  Salvia 
Leuoophyll a 

1 2 .  Coastal  Sage  Scrub-SaZi;ta 

leuoophylla  Phase 

II.  Plant  cover  less  than  50%  Salvia 
Icnjoi  hy I  id 

10.  Coastal  Sage  Scrub 

GG.  In  poorly  drained  soils  mostly  along  streams 
O'-  springs,  occasionally  small  pockets  on 
hillsides  at  points  where  fresh  ground  water 
is  near  the  surface,  small  willows  {.'alix 
spp.)  present 

li*.  Wet  Soi  1  Scrub 
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TABLE  3.1.1.  cont. 


EE.  Plant  cover  less  than  1S% 

F.  Substrate  beach  or  dune  sand,  or  partially 

consolidated  sandstones  along  the  coast 

G.  Plants  very  low,  less  than  0.5  m  high,  nxsstly 
really  sub-shrubs  or  some  vines.  Sand 
subject  to  wind  movement,  cover  of  plants 
less  than  50%,  many  species  succulent 

1 7.  Coastal  Strand 

GG.  Plants  taller,  greater  than  0.5  m  high,  plant 
cover  usually  greater  than  50%  few  vine-like 
plants,  few  species  with  truly  succulent 
leaves,  sand  relatively  stable.  Along  the 
coast,  largely  on  partially  consolidated 
material . 

13.  Coastal  Sage  Scrub-Stabilized 
Dune  Phase 

FF.  Other  substrates 

G.  Cliffs  and  bluffs  in  the  immediate  vicinit/ 
of  the  coast.  Subject  to  salt-spray,  plant  , 
mostly  less  than  0.5  m  high,  some  succulent¬ 
leaved. 

16.  Coastal  Bluff  Vegetation 

GG.  Areas  not  on  sea-facing  bluffs  above  the 
coast,  or  not  on  bluffs  and  cliffs  under¬ 
going  rapid  erosion,  salt-spray  less 
intense  or  minimal,  many  plants  (when  mature) 
greater  than  0.5  m  high 

H.  Shrub  cover  greater  than  50%  evergreen 
sclerophyl lous 

9.  Chaparral -Sparse  Phase 

HH.  Shrub  cover  less  than  50%  evergreen 
scl erophyl lous 

I.  Salvia  leucophylla  greater  than 
50%  of  shrub  cover 

12.  Coastal  Sage  Scrub-5aZt>;^ 
leucophylla  Phase 

II.  Salvia  leucophylla  less  than  50% 
of  shrub  cover 

10.  Coastal  Sage  Scrub-Normal  Phase 
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Less  than  50%  of  the  plant  cover  woody  perennial  shrubs,  or 
if  more  than  50%  shrubs,  then  salt-marsh  subject  to  tidal 
i nnundat i on 


E.  Areas  frequently  flooded  by  tides,  substrate  poorly 
drained  and  saline,  dominated  by  t'^lraomia  spp. , 
Jaumta,  Frankenia,  etc. 

1 8.  Coastal  Salt  Harsh 

EE.  Areas  rarely  or  never  flooded  by  tides,  substrate  not 
markedly  saline,  Saliao’rr.ia  spp.  absent 


F. 


Poorly  drained  areas  with  standing  water  present 
for  at  least  a  few  days  a  year,  vegetation  generally 
actively  growing  during  the  summer  months,  soil 
saturated  within  thi;  rooting  depth  of  plants  for 
most  of  the  year 


G.  Plant  cover  greater  than  75%  perennial  grass 
20 .  Grass  1  and-Perenn i al 
GG.  Plant  cover  less  than  75%  perennial  grass 


19-  Freshwater  Harsh 


FF.  Well-drained  areas,  not  in  any  sense  marshy  areas 


G.  Substrate  beach  sand  subject  to  movement  by 
wind.  Immediate  vicinity  of  the  ocean.  Low 
vegetation  mostly  less  than  0.5  m  high. 

1 7-  Coastal  Strand 

GG .  Substrate  not  beach  sand  subject  to  movement 
by  wind.  Few  or  no  succulent  plants  present 
except  for  some  cacti. 


H.  Cover  of  woody  shrubs  greater  than  10%, 
remaining  cover  predominantly  annual 
grasses  and  herbs. 

1  I .  Coastal  Sage  Scrub-Sparse  Phase 
HH.  Cover  of  woody  shrubs  less  than  10% 

I.  Plant  cover  fnore  titan  50%  grasses 


J.  urass  cover  ntore  than  50% 
annuo  1  s 


2 1 .  Grassland-Annual 

JJ .  Grass  cover  less  than  50% 
annuals 

20.  Grassland-Perennial 


TABLE  3.1.1.  cont. 


II.  Plant  cover  less  than  50%  grasses 

J.  Non-grass  cover  greater  than 
50%  native  species 

22.  Miscellaneous  Native  Herb 
CommunI ties 

JJ.  Non-grass  cover  less  than  50% 
native  species 

23-  Ruderal  Vegetation 

AA.  Communities  dominated  by  species  planted  by  man.  The  planted  species 
usually,  but  not  necessarily,  non-native. 

B.  Tree  cover  greater  than  50% 

2 .  Planted  Trees  (indicate 
major  species) 

BB.  Tree  cover  less  than  50% 

C.  Occurring  on  land  currently  under  cultivation 

25.  Agriculture  Plantings 

CC.  Land  not  currently  cultivated,  though  possibly  maintained  in 
other  ways,  such  as  by  mowing  or  spraying 

26.  Non-agricul tural  Plantings 


I 
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of  our  vegetational  units  with  those  of  two  of  the  better  known  classifications 
is  provided  in  Table  3-I-2  to  facilitate  locating  literature  relevant  to 
particular  types  and  aid  in  communication  about  them. 

The  key  has  at  least  two  functions.  First,  it  provides  a  summary  of 
the  criteria  used  to  designate  community  types,  and  second,  it  allows  field 
personnel  to  classify  the  vegetation  on  particular  sites. 

The  emphasis  in  the  key  is  on  physiognomic  differences,  especially  cover 
and  height.  This  allows  types  to  be  largely,  though  not  entirely,  specified 
without  knowing  the  species  present.  This  is  an  advantage  to  untrained 
observers  and  in  the  interpretation  of  aerial  photographs,  since  species 
usually  are  difficult  to  identify  on  air  photos  while  cover  and  height  can 
be  determined  relatively  easily. 

3.1. 3-  Determination  of  Plant  Species  on  the  Base.  The  first  phase  of 
field  work  involved  determination  of  the  species  present  on  the  base.  This 
was  done  by  collecting  specimens  of  as  many  plants  as  possible  and  determining 
t'ci''  scientific  names  through  the  use  of  published  manuals,  herbaria,  and 
rr,t  advice  of  botanists  experienced  in  the  re:gion.  The  goal  of  this  portion 
of  the  analysis  was  to  produce  as  complete  a  list  of  species  present  on  the 
base  as  possible.  This  list  is  Incomplete,  but  probably  includes  at  least 
60  of  all  Vu^cular  plant  species  found  in  natural  areas  on  the  base,  and 
,).jrhap->  O’  the  common  forms. 

3.'.^.  Quantitative  Sampling  of  the  Vegetation.  Quantitative  samples 
were  tak.’a  for  three  niupcses;  1)  .j  aeteimlne  the  abundance,  importance,  and 
species  divei  .I'.y  of  species  ...u  tl--  case-,  ?)  to  characterize  the  vegetation 
at  the  peeranent  sampling  statio  jO  innt  vegetation-animal  relations  could 
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Commun i i i es 
of  Munz  and 


Reconnized  with  their  Nearest  Equivalent 
Keck  (ref.  12)  and  Cheathem  (ref.  13). 


in  Scheines 


Th i s  Key 


Munz  and  Keck 


Cheatham 


I.  Forest,  Woodland,  Savanna 


1.  Bishop  Pine  Forest 


2.  Bishop  Pine  Forest 
Sparse  Phase 

3.  Tanbark-Oak  Forest 


i*.  Foothill 
Phase 

5.  Foothill 

6.  Riaprian 
Phase 

7.  Riparian 

I  I .  Scrub  and 

8.  Chaparra 


Woodland-Dense 

Woodland 

Woodland-Sparse 

Woodland 

Chaparral 


9.  Chaparral -Sparse  Phase 

10.  Coastal  Sage  Scrub 

11.  Coastal  Sage  Scrub-Sparse 
Phase 

12.  Coastal  Sage  Scrub-.^aEyta 
leuaophylla  phase 

13.  Coastal  Sage  Scrub-Dune 
Phase 

14.  Wet  Soi 1  Scrub 

15.  Huckleberry  Scrub 


Closed  Cone  Pine  Forest 

Coastal  Pine/ 
Cypress  Woodland 

Closed  Cone  Pine  Forest 

Coastal  Pine/ 
Cypress  Woodland 

Mixed  Evergreen  Forest? 

Mixed  Evergreen 
Forest 

Foothi 1 1  Woodland 

Coast  Li ve  Oak 
Forest? 

Foothill  Woodland 

Southern  Oak 

Wood  I  and 

None--considered  a 

Lowland  Riparian 

component  of  other  units 

Forest? 

None — considered  a 

Lowland  Riparian 

component  of  other  units 

Fores  t  ? 

Chaparral  possibly  also  some 
Coastal  Sage  Scrub 

Mixed  Chaparral 

Chaparral  possibly  also  some 
Coastal  Sage  Scrub 

Mixed  Chaparral 

Coastal  Sage  Scrub  or 

Northern  Cal  i  forni  .j 

Northern  Coastal  Scrub 

Coastal  Scrub 

Coastal  Sage  Scrub  or 

Northern  Cal i fornia 

Northern  Coastal  Scrub 

Coastal  Scrub 

Coastal  Sage  Scrub 

Coastal  Sage 

Coastal  Sage  Scrub 

Coastal  Sage 

None 

None 

None 

None 

III. 

Coastal 

Types 

16. 

Coasta 1 

Bluff  Vegetation 

17. 

Coastal 

St  rand 

18. 

Coastal 

Salt  Marsh 

None  or  Coastal  Sage  Scrub  Northern  and  Central 

California  Bluff  Tops 

Coastal  Strand  Coastal  Dunes-- 

Southern  California 

Coastal  Salt  Marsh  Coastal  Salt  Marsh 


IV.  Grasslands,  Marshes,  Ruderal 


19. 

Freshwater  Marsh 

20. 

Grass 

land-Perennia 

21. 

Grass 

land-Annual 

Freshwater  Marsh 
Valley  Grassland,  if  wet, 
Freshwater  Marsh 

Valley  Grassland 


Freshwater  Marsh 
Valley  Grass  1 and-- 
Remnants  of  California 
Native  Grasses 
Valley  Grassland-- 
Introduced  Grasses 
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TABLE  3- • -2.  cont. 


I V.  Grasslands,  Marshes,  Ruderal  cont. 


71. 

Miscellaneous  Native  Herb 
Coiiimun  i  t  i  es 

None 

None 

23. 

Ruderal  Vegetation 

None 

None 

V. 

Cultivated  Vegetation 

2L. 

Planted  Trees 

Nei ther  of 

the  schemes 

25. 

Agricultural  Plantings 

considers  i 

non -spontaneous 

.6. 

Non-agiicul tural  Plantings 

vegetation 

. 
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be  explored,  end  3)  to  "ground-truth"  the  vegetation  map  and  aerial  photo 
analysis.  Two  different  types  of  quantitative  samples  were  taken,  "presence 
and  estimated  cover  plots",  and  "presence  and  measured  cover  samples".  The 
former  were  done  throughout  the  base,  the  latter  only  at  the  permanent 
sampl ing  stations. 

3. 1.4.1.  Presence  and  estimated  cover  plots.  The  firSc  48 
presence-cover  plots  of  this  type  were  placed  haphazardly  in  the  initial  field 
work  in  conjunction  with  plant  and  animal  collecting  activities,  installation 
of  pi tfal 1 ' traps  and  other  preliminary  aspects  of  the  field  work.  The 
second  group  of  55  plots  were  placed  randomly  by  selecting  random  air  photos 
and  a  random  point  on  the  air  photo  and  walking  to  that  point.  These  were 
collected  to  provide  a  random  sample  of  plots  for  ground  truth  determinations. 
Both  sets  were  ultimately  used  for  both  ground  truth  and  community  charac¬ 
teristics. 

The  methods  used  are  detailed  in  Table  3-1-3»  which  reproduces  the  field 
instructions  given  to  field  crews.  The  results  of  this  sampling  are  summarized 
by  vegetation  type  in  Section  3.1. 

3. 1.4. 2.  Presence  and  measured  cover  samples.  This  sampling 
combined  the  presence  plots  described  in  the  previous  section  with  line 
transect  sampling.  The  purpose  was  to  characterize  the  vegetation  at  the 
permanent  sampling  stations,  and  therefore  this  method  of  sampling  was  done 
only  on  the  34  permanent  sampling  stations.  (For  locations  see  Appendix  A.) 

The  methods  used  are  explained  in  Table  3- I -4,  which  reproduces  the  instruc¬ 
tions  issued  to  the  field  crews. 
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TABLE  3- I •3-  Instructions  for  Presence  and  Estimated  Cover  Plots 

1.  Plot  sizes  -  Plot  design  is  two  concentric  circular  plots.  The  larger  for 

trees  and  shrubs,  is  3-99  m  radius,  the  smaller  for  herbs,  1.26  m.  An  herb 

is  a  plant  without  perennial  woody  tissue. 

2.  Locating  plots  -  This  will  be  done  in  various  ways,  but  in  all  cases,  the 

final  sampling  point  should  be  chosen  by  a  random  unbiased  method  (e.g. 

random  paces  forward  and  to  right  and  left). 

3-  Data  to  be  collected 

a)  Record  on  eve ry  data  sheet: 

Your  name(s) 

The  date 

Location  -  a  descriptive  name  to  aid  location 
Data  sheet  number  "  a  sequential  number 
Coordinates  -  according  to  Vandenberg  AFB  system 
Elevation  -  in  feet 

b)  If  possible  also  record: 

Slope  -  express  in  degrees.  Tl'is  should  be  the  slope  on  the  steepest 
line  througli  the  center  of  the  plot,  determined  between  the  edge  of 
the  large  plot  and  tne  center. 

Exposure  -  express  in  degrees  from  north.  This  is  the  downslope  azimuth 
■')f  the  line  along  which  slope  is  measured.  Thus,  you  record  the 
exposure  of  slope  tifimc)  due  nc)rth  O'.  0‘\  due  east  30“,  due  south 
1 80  ,  etc. 

c)  3pL‘,.-t.s  data  -  Date  on  v  jv  ulanis  and  herbs  is  recorded  seperately,  on 
tde  app'^priate  places  the  u..  leot.  Except  that  the  woody  data  is 


TABLE  3.1.3. 


cont . 


Ic)  cont. 

taken  from  the  larger  plot  and  herb  data  from  the  smaller,  procedures 

are  the  same.  Record: 

1)  Species  present  -  a  species  is  present  if  any  living  portion  of 

that  species  lies  within  the  imaginary  cylinder  formed  by  the  vertical 
projection  of  the  circular  plot.  To  record  presence  write  out  the 
latin  name  of  the  species.  If  the  plant  is  unknown  to  you,  assign 
a  code  (e.g.  Unknown  "1)  and  collect  enough  of  the  plant  to  identify. 

2)  Species  cover  -  this  is  done  by  visual  estimate,  placing  the  specie^ 
in  the  cover  classes  indicated  on  the  data  sheet.  The  estimate  i 
for  the  vertical  projection  of  the  collective  crown  of  the  species 
being  evaluated  and  ignores  overlap.  Thus  a  single  species  may  not 
have  more  than  100.^  cover.  However,  two  or  more  species  may  have 
overlap,  and  this  is  considered,  so  that  greater  than  lOOIf  cover  i 
possible  when  the  cover  of  the  separate  species  sum  to  more  than  lOOf. 

3)  Record  the  above  data  separately  for  trees  and  shrubs. 

I4)  Estimated  total  plant  cover  -  record  here  the  percent  of  the  plot 
covered  by  the  vertical  projection  of  plant  crowns--ignori ng 
over  1 ap-- i . e .  100?  will  be  the  maximum  possible. 

5)  Estimated  total  tree  cover  -  as  above,  but  trees  only.  A  tree  is 
a  woody  plant  more  than  k  m  high  or  more  than  10  cm  in  diameter  at 
breast  height. 

6)  Estimated  total  shrub  cover  -  as  above,  but  for  shrubs  only. 
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TABLE  Instructions  for  Presence  and  Measured  Cover  Sampling  for  Permanent 

Quadrats . 

1.  Overall  objective  -  to  obtain  a  quantitative  description  of  the  vegetation 
at  the  trap  sites.  Data  will  consist  of: 

a)  9  presence-absence  estimated  cover  plots  for  trees,  shrubs,  and  herbs 

each  of  50  square  meter  area  (i.e.,  3.99  m  radius). 

b)  2  twenty  meter  line  transects  for  plant  cover  along  lines  selected  as 
explained  below. 

2.  Presence-absence  plots  -  see  "Instructions  for  Presence -Cover  Sampling". 

Place  one  such  plot  at  each  trap  centered  on  the  trap.  Follow  the  general 
instructions  but  omit  measures  of  slope  and  exposure.  Be  absolutely  sure 
to  mark  the  trap  number  clearly  and  conspicuously  on  the  data  sheet 

3.  Line  transect  sampling  methods: 

a)  Location  of  transects  -  two  transects  will  be  selected  to  be  taken 
along  two  different  lines  from  among  the  12  possible  inside  lines 
connecting  the  9  traps.  Starting  the  numbering  from  the  non-diagonal 
line  pointing  most  nearly  true  north,  these  may  be  represented  as  follcn/s 

circles  represent  pitfall  traps 

feet  *  24.1*  m 

Two  lines  are  randomly  selected  using  a  random  numbers  table.  The  same 
line  is  not  sampled  twice,  and  two  lines  in  the  same  quadrant  which 
intersect  may  not  be  both  sampled,  (i.e.  not  both  2  and  3,  5  and  6,  etc.) 
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TABLE  3. 1 cont . 


Non- intersect i ng  lines  which  meet  with  an  angle  less  than  or  equal  to 
ninety  degrees  nay  not  both  be  sampled,  (e.g.  not  both  1  and  2,  or  1 
and  or  1  and  3,  or  I  and  12,  or  1  and  10,  etc.).  Reject  any  line 

which  falls  along  an  obviously  badly  disturbed  path — that  is,  avoid 
falling  along  trampled  areas. 

The  transect  lines  fall  along  imaginary  straight  lines  connecting  the 
centers  of  the  two  traps.  The  transects  will  begin  exactly  two  meters 
from  the  center  of  the  trap  and  run  out  20  meters.  For  the  eight  lines 
radiating  from  the  center  trap,  the  transect  should  begin  2  m  from  the 
center  trap  and  run  out  20  m.  For  the  four  other  lines,  begin  two 
meters  from  the  trap  with  the  lowest  number,  as  shown  on  C.  Mahrdt's 
map  of  the  plot  (Appendix  A).  In  all  cases,  but  certainly  for  exceptions, 
also  state  on  the  data  sheet  where  the  transect  begins.  This  is  to 
facilitate  relocation.  Adjust  this  scheme  as  necessary  for  other  trap 
conf i gurat i ons . 

b)  Data  and  data  recording  -  refer  to  the  following  data  sheet.  Fill  in  a  1 1 
rele/ant  information.  When  in  doubt,  write  it  down.  Data  are  to  be 
recorded  In  five  meter  blocks.  For  all  species,  write  down  a  species 
name  and  then  the  lengths  of  line,  in  centimeters  to  the  nearest  centimeter, 
which  lie  above  or  below  a  vertical  projection  of  the  foliage  of  the 
plant.  Th  i length  uf  line  ..ay  include  some  empty  space  so  long  as 
this  is  representative  and  normal  of  a  typical  crown  of  the  species. 

Por  a  single  ::.pc;cies,  the  length  of  a  given  intercept  may  include  any 
numner  of  contiquoui  or  overlapping  individuals.  Lengths  of  line  which 
lie  above  bate  q'^ouru  o'e  recorded  separately  so  that  total  plant 
.over  may  be  cj  1 ul  ated . 
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TABLE  3.1. A.  cont. 


If  two  species  overlap  or  lie  in  different  strata  (e.g.  shrubs  under 
trees)  they  are  recorded  separately.  This  tneans  where  there  are  two 
or  more  species  there  may  be  more  than  1001^  cover.  If  there  is  only 
one  species  recorded,  cover  cannot  exceed  100%  no  matter  how  many 
individuals  are  present. 

The  smallest  recordable  intercept  is  one  centimeter.  All  shrubs  and 
trees  must  be  identified  to  species  (not  necessarily  in  the  field).  Herts 
should  be  treated  the  same  as  woody  plants  if  this  can  be  done  without 
undue  effort.  In  cases  where  there  is  a  wide  variety  of  non-f lower! no 
herbaceous  material,  adopt  the  next  most  reasonable  breakdown--c .  g . 
grasses  and  forbs. 

In  the  lab,  verify  the  identi f iratlon  and  spelling  of  all  species. 

If  there  are  insoluble  problems  clearly  explain  at  "Comments",  or 
on  the  back  of  the  data  form. 

c)  Recording  the  transect  location  -  on  a  copy  of  the  plot  map  to  be 
provided,  record  the  location  of  the  transects  by  labelled  lines. 

Include  appropriate  comments.  These  maps  will  be  filed  with  the 
data  sheets. 
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TABLE  3.1.^.  cont. 

VAFB  Vegetation  Survey 

Location: _ 

Plot  No.: _  Data  Collected  by 

Description  of  Transect  Location: _ 

Comments : _ 

Total  Length  of  Transect: _ 


3.1.!;. 


Location  and  I  dent i f i cat  ion  of  Significant  Plant  Taxa.  The 


intent  of  this  portion  of  the  analysis  was  to  locate  and  identify  significant 
plant  xa.  Of  particular  interest  were  those  taxa  recognized  by  the  California 
Native  Plant  Society  as  "rare,  endangered  or  both"  (ref.  1^).  These  are 
taxa  which  because  of  their  limited  range  or  exacting  habitat  requirements 
are  vulnerable  to  extinction  and  therefore  worthy  of  special  protection. 

Since  a  list  of  these  species  is  available  from  the  Native  Plant  Society, 
the  procedure  was  simply  one  of  determining  whether  or  not  these  particular 
species  were  present  on  the  base.  This  was  done  by  systematically  searching 
the  areas  most  likely  to  contain  the  expected  species.  The  locations  of  the 
significant  taxa  discovered  on  the  base  were  noted,  and  specimens  were  collected 
for  verification.  The  results  of  this  portion  of  the  study  are  discussed  in 
detail  in  Volume  I,  Section  5.3- 

3.1.6.  Vegetation  Mapping.  Vegetation  mapping  using  remote  sensing 
techniques  has  been  accomplished  in  two  ways.  Overlays  of  the  December  1966 
"C"  series  Base  Master  Plan  were  produced,  and  these  maps  have  been  coded  in 
a  manner  consistent  with  the  data  storage  and  retrieval  system,  effectively 
the  basis  for  computer  base  maps. 

Prior  to  beginning  vegetation  mapping,  the  remote  sensing  analyst  spent 
more  than  a  month  observing  and  becoming  familiar  with  the  vegetation.  Several 
return  trips  were  made  to  check  problem  areas. 

The  overlays  were  made  by  placing  a  semi-transparent  sheet  of  velum 
over  the  base  map  to  ascertain  the  landmarks,  roads,  and  man-made  structures 
marked  on  the  base  maps.  Using  the  aerial  photographs  as  a  guide,  the  out¬ 
lines  of  the  vegetation  types  were  then  drawn  in. 
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Considerable  effort  was  made  in  each  case  to  produce  lines  representing 
tfie  same  shapes  and  areas  of  vegetation  observed  in  the  photographs,  at 
the  scale  of  the  base  maps.  Vegetation  types,  man-made  structures  and  dis¬ 
turbed  areas  which  would  be  smaller  than  1/10  inch  in  diameter  or  width  when 
reduced  to  the  map  scale,  have  in  most  cases  been  ignored  due  to  the  diffi¬ 
culty  of  drawing  such  small  figures.  In  general,  tnese  areas  are  without 
significance  when  compared  to  the  overall  vegetational  area.  Examples  of 
vegetation  types  which  often  appear  in  this  manner  are  coastal  bluff,  wet 
soil  scrub,  and  huckleh^'rry  scrub. 

Several  of  the  v.  f  ,  ...on  types  are  also  capable  of  gradually  inter- 
grading  with  other  adjacent  types.  In  these  cases,  a  determination  of  the 
median  of  the  transition  is  attempted  and  drawn  as  the  dividing  line.  This 
'roblem  is  especially  acute  in  areas  where  grazing  is  taking  place  and  there 
is  a  gradual  replacement  of  shrubs  by  grassland.  One  of  the  criteria  for 
vegetation  categoric''  mapped  was  the  ability  to  delimit  reasonably  the 
boundaries  cf  the  different  categories,  so  in  no  mapped  unit  i the  problem 
uninanageab  1  e . 

With  the  completion  of  each  sheet,  while  still  referring  to  the  photo¬ 
graphs,  the  veget.U'on  units  were  coded  onto  data  forms  and  later  transferred 
to  data  card''  for  use  in  the  retrieval  system.  The  coding  process  was 
■iccompl  i  shed  by  placing  a  grid  over  ttie  overlays  and  determining  the  dominant 
/'.get. it  ion  t ,  pe  or  e.i.h  square  and  using  that  code  for  the  type  of  the 
a  .  I i re  s  qua  r  • . 

Init'ally  .ill  vegetation  units  ./ere  coded  to  a  resolution  of  2.55  acres 
13  33  toot  ]rld  colls)  wifh  t!ie  i  ajor  vegetation  units  eventually  to  be 


76 


reduced  to  a  resolution  of  22.3  acres  ( 1 000  foot  grid  cells)  for  ease  of 
handling.  Using  these  data,  various  computer  maps  have  been  produced. 
Reproductions  of  either  the  computer  maps  or  the  overlay  types  will  be  avail¬ 
able  on  request. 

3.1.  7-  Ground  Truth  Ve  r  i  fi  cat  iota  of  Vegetation  Map.  The  accuracy  of 
the  vegetation  map  produced  from  th^'  air  photographs  was  checked  by  comparing 
field  samples  at  known  locations  to  the  corresponding  location  on  the  vegeta¬ 
tion  map.  The  field  samples  taken  were  of  two  kinds:  the  first  was  the  50 
square  meter  presence  plot  (see  Section  31.^.  for  a  description  of  the  data 
taken),  and  th-  second  the  permanent  quadrats.  Together  this  gave  130  sample 
points  which  could  be  classified  to  vegetation  type  using  the  key.  (See 
Section  3-I-2  for  the  key  to  vegetation  types.)  Table  3-1.5 
reports  the  results  of  the  comparison.  The  rows  represent  the  vegetation 
type  of  the  presence  plot  or  quadrat  as  determined  from  the  actual  field 
data.  The  columns  represent  the  vegetation  type  indicated  at  that  location  by 
the  map.  A  mi  sc  1  ass i f i cal i on  occurs  when  the  map  shows  a  vegetation  type 
different  from  the  field  determination,  and  this  is  indicated  by  numbers  in 
the  off-diagonal  elements.  A  correct  classification  results  it  the  map  and 
the  field  data  agree,  and  the  number  of  times  this  occurred  is  indicated  by 
the  numbers  along  the  diagonal. 

Study  of  this  error  matrix  reveals  that  only  eight  of  the  1 30  field 
plots  or  quadrats  were  not  correctly  identified  on  the  map.  The  greatest 
difficulty  was  e:;per ienced  with  coastal  sage  scrub-normal  phase,  where  four 
out  of  30  plots  or  quadrats  in  this  vegetation  type  were  mapped  as  other 
vegetation  types.  However,  three  of  the  mismatches  are  in  the  same  type  of 
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TABLE  3-I-&-  Matrix  for  Mapping  Accuracy 


Vegetation  Type  as  Deter 
nined  in  the  Field 


Veoetation  Type  as  Happed 


veget-ition  (chaparral,  and  two  other  types  of  coastal  sage  scrub),  and 
therefore  the  error  is  not  particularly  serious  from  the  practical  point  of 
view.  Similarly,  the  error  in  the  riparian  woodland  row  indicates  that  one 
plot  that  was  actually  this  vegetation  type  was  mapped  as  wet  soil  scrub. 

The  difference  between  these  types  in  this  case  was  only  in  the  height  of  the 
vegetation,  and  therefore  the  error  is  not  serious  since  the  species  compo¬ 
sition  is  very  similar. 

The  overall  percentage  of  mismatches  is  about  6^,  and  as  we  have  seen 
most  of  these  errors  are  not  serious,  so  that  the  accuracy  for  any  practical 
purpose  is  in  fact  substantially  better  than  this.  The  confidence  inter¬ 
val  about  the  error  estimate  is  3>5^  to  11.4%.  This  means  that  with  a  very 
high  probability  (0.95)  the  true  value  lies  within  these  limits.  Putting 
this  more  sinip*’y,  it  is  liighly  unlikely  from  a  statistical  point  of  view 
that  the  error  rate  is  greater  than  11.5^- 

It  should  be  pointed  out  that  the  ground  truth  test  was  also  very 
exacting  in  the  case  of  the  plots.  What  was  done  was  to  determine  the  vege¬ 
tation  in  a  50  square  meter  plot.  On  the  map,  it  was  not  possible  to  repre¬ 
sent  areas  that  small,  and  thus  at  least  some  of  the  mismatches  arise  Decause 
of  the  differing  scale  of  the  mapping  and  the  ground  truth  plots.  This  fact, 
combined  with  the  points  made  above  about  the  nature  of  the  errors,  suggests 
that  the  6Z  figure  for  mismatches  is  probably  a  maximum  as  far  as  the  manage¬ 
ment  use  of  the  map  is  concerned. 

3.1.8.  Aging  of  Trees  and  Shrubs.  To  assist  in  interpreting  the  past 
history  of  Vandenberg  AFb  and  to  provide  information  on  the  growth  rate  and 
age  of  the  woody  plants,  stem  sections  ot  .mall  shrubs  and  increment  core. 
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of  large  shrubs  and  trees  were  taken.  These  were  prepared  by  sanding,  and 
the  annual  rings  counted,  providing  an  estimate  of  the  age  of  the  stem,  and 
therefore  in  many  cases  at  least  a  minimal  estimate  of  the  period  that  the 
vegetation  was  free  of  major  disturbance. 

3.2.  /Additional  Vegetation  Data  Summaries 

3.2.1.  Presence  and  Estimated  Cover  Plots.  The  summaries  that  follow 
(Tables  3-2.1  through  3-2.14)  give  the  percent  occurrence,  average  estimated 
cover,  and  the  range  in  cover  for  the  15  most  common  species  encountered 

in  the  sampling.  Percent  occurrence  is  the  number  of  plots  in  which  a 
species  was  observed  divided  by  the  total  plots  taken  times  100.  Average 
cover  is  calculated  from  the  estimates  of  cover  taken  as  explained  in  Section 
3.1.4.!.  The  range  in  cover  indicates  the  highest  and  lowest  value  observed, 
excluding  zero. 

3.2.2.  Presence  and  Measured  Cover  Samples.  The  summaries  that  follow 
(Tables  3-2.15  through  3-2.  24)  give  the  percent  occurrence,  average  percent 
cover,  and  standard  deviation  of  cover  by  vegetation  type  for  the  15 

m(jst  frequent  species  observed  in  each  type.  Presence  was  determined  by 
dividing  the  total  number  of  times  a  species  occurred  in  the  circular- 
plots  by  the  total  number  of  presence  plots  taken.  The  presence  plots  were 
Identified  vrith  those  used  in  the;  sampling  summarized  in  3-2.1  except  that 
they  were  centered  on  the  pitfall  traps.  (See  Section  3- I -4.2  for  a  fuller 
de .cription. )  The  total  number  of  such  plots  taken  in  a  vegetation  type 
(usually  nine  at  each  quadrat)  is  given  at  the  top  of  the  page. 

The  C'ver  data  were  obtainid  as  explained  in  Section  3- I -4.2.  The 
-t.indard  deviation  and  aver-age  of  cov--r  are  determined  between  quadrats. 
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TABLE  3.2.1.  VEGETATION  SUMMARY  -  PRESENCE  PLOT  DATA 


Vegeid'  !oi.  type  i^Uhop  pine  forect  anl  t  F'lri'-  Tui--.  i 

Sui.im.iri/es  _ _  Presence  Plots _ 

Total  Vascular  Plant  Species  _ 2 _ 

Species  Diversity  (based  on  occurrence  data)  ^  _ 


•.I  'tf.'.e 


Occurrence  and  estimated  Cover 
Species 

'rr(?(‘r.  aiid  :^hfub:t 

Finuo  riunaata 
Avetestaphylos  viviCieeina 
Quepciti  j)islezfznii 
Vaacinium  ovatum 
AdenvsUma  faeaiauLatwn 
Baccharis  pilularis 
Salvii  r>ellifer'a 
Ceanothva  impress. ic 

llorb.' 

Dryopteris  aryuta 


Cover 


%  Occ. 

Ave . 

Range. 

100 

7 

t)0-]  no 

10(J 

2- 

10-  70 

6’-' 

0-  1 

6o 

l.i. 

1-  3 

l4  , 

i 

3-  ^3 

20 

3 

1-  23 

20 

3 

i-  23 

2L 

<i 

1-  5 

?(i  '1- 


Total  Plant  Cover 


100  100 


1 

j 


I 
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TABLE  3.2.2.  VEGETATION  SUMMARY  -  PRESENCE  PLOT  DATA 


Veyetat  ion  type  'I'-^nb^rk  —  ohy. 

Summarizes  3  Presence  Plots 

Tot il  Vascular  Plant  Species  _ 2 _ 

Species  Diversity  (based  o:)  occurrence  data)  7.0 


Cc-currencc  and  estimated  Cover 


Cover 


Cocci es 

%  Occ. 

Ave. 

Range 

r*  .  ajxi 

c^arpus  densi flora 

100 

85 

75-100 

'■'aca'ni’jrr  ova  turn 

100 

55 

05-  90 

ul‘3’l^K  i£ 

5 

<1-  1:5 

r  xiaodendrof.  divenii Lebum 

3^ 

1 

<1-  5 

by  -n  icriaarpue  ncllis 

30 

<] 

<1-  1 

Diplaaue  lo^i  oounjis 

35 

vl 

<1-  1 

Hfi-L  ■ 

Pul^vtiahun  munitMn 

100 

15 

<1-  50 

Druovteris  arguia 

35 

*^.1 

<1-  1 

heaahera  micrwitha 

35 

<1 

<1-  1 

Total  Plant  Cover 


100  100 
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TABLE  3.2.3.  VEGETATION  SUMMARY  -  PRESENCE  PLOT  DATA 
Vegetation  type  i-.-oxllaiid  .-tryi  I’ootrilM  -  doi:.Jo  pl'.-Ji'e 

Summarizes  ‘  Presence  Plots  _ 


Total  Vascular  Plant  Species  •'! 


Species  Diversity  (based  on  occurrence 

Occurrence  and  estimated  Cover 

data) 

14.0 

Cover 

Species 

Trees  and  shrubs 

^  Occ. 

Ave. 

Range 

Queraus  agri folia 

100 

-35 

25-100 

Toxiaodendpon  divepsilobur 

75 

25 

<1-  90 

Aptemisia  aalifopniaa 

25 

>5 

<1-  25 

Rubus  upsinus 

25 

2 

<1-  25 

Lotus  saopapius 

25 

<\ 

<1-  5 

Lithoaappus  denaiflopa 

10 

10 

1-  75 

Salvia  mellifeva 

10 

]• 

<1-  65 

Sy^tphopi  pappus  mollis 

10 

2 

<1-  25 

Cepaocappus  hetuloides 

10 

2 

<1-  25 

Hharmuc.  apnoi  a 

10 

1 

<1-  5 

Rharmu.’  calif-'miaa 

10 

■  1 

<1 

Herbs 

DpyopLep  iS  apjuta 

■35 

‘t 

<1-  50 

VLepidi  cm  apiilinum 

2‘) 

iU 

<1-  50 

Rpomup  pig  'diS 

25 

*.) 

<1-  50 

I'olysti-fhum  trwiitum 

10 

C. 

<1—  25 

Total  Plant  Cover 

% 

75-100 

•1 
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TABLE  3.2.**.  VEGETATION  SUMMARY  -  PRESENCE  PLOT  DATA 
Vegttation  type  ripai-lan  wcxxiland  and  riparian  woodland  -  sparse  phase 

Sumiporizes  _ 3 _  Presence  Plots  _ 

Total  Vascular  Plant  Species  _ _ 

Species  Diversity  (based  on  occurrence  data)  10.5 


Occurrence  and  estimated  Cover 
Species 

Tre^  and  shrubs 

.'2^ix  spp.  {laeiandra  +  laseclepis 
Pc XI c‘odendron  diversilobun 
Pac‘-‘hari8  pilularis 
nhcmus  aalifomioa 
Aaer  negundo 
Ruhus  urainus 
Loniaera  hiapidula 
kihes  giutinoaum 

nerbs 

Ptkridium  aquilinum 
Con  turn  maculatwn 
Liriioa  hotcaepiaea 
Cor^phuLaria  atrata 
C* uuhys  bullata 

tcl tna tei x 

Crm  '  jul-u  cvaacia'Xulia 


Cover 


1  Occ. 

Ave. 

Range 

70 

uo 

35-100 

bO 

10 

<1-  50 

15 

10 

<1-  75 

28 

10 

-1-  50 

15 

10 

<1-  V5 

15 

<1 

<1 

15 

<1 

1-  i 

15 

<  [ 

<1 

15 

15 

<1-100 

’5 

15 

<1-100 

15 

<1 

vl_  ^ 

15 

"I 

•  1 

15 

'■I 

<1 

15 

‘1 

1-  5 

■'5 

<1 

"1-  I 

9o  85-lOC 


Total  Plant  Cover 


TABLE  3-2.3.  VEGETATlOtJ  SUMMARY  -  PRESENCE  PLOl  DATA 


Vegetation  type  chnp-!i‘r.-i  1 


Siiinmiiri^eo 

Pii  sence 

Plots 

Total  Vascular  Plant  Species 

dO 

Species  Diversity  (based  on  occurrence  data) 

n.o 

Occurrence  and  estimated  Cover 

Species 

?  Occ . 

Ave. 

Cover 

Range 

'IT’ecs  arid  nELtiibi: 

Adenos  toma  fasiii au  1  x  turn 

1.00 

30 

1-75 

Salvia  melli^er'a 

65 

iO 

1-25 

Ceanothus  ixl-^hIosuj 

65 

s 

■  1-25 

Aratostaphylos  viv:  tissu-'u 

55 

35 

<]-yo 

Quarouv  wisip^.s'iii 

35 

5 

<^-25 

Ceanothus  imvi^cssus 

35 

<1 

<L-  5 

Artemisia  aaliforui'‘a  . 

20 

<  i  -15 

At-atostaphyljs  rudis 

20 

•2J 

■1-  I) 

Haplopappuc  ■  riooides 

10 

^  .  i 

'  “  J 

Dendromeaon  r 

10 

■u 

J  “  S 

Herbs 

Horkelia  auneati 

20 

1 

'I-  ■ 

Cnaphalium  r anvsiss i ma 

20 

1 

<1 

Solidago  cal'’ faviiioi 

10 

■1- 

Carpobvo tun  aequi la terus 

10 

<  i 

■  1- 

Total  Plant  Cover  35  75-.'0 
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TABLE  3.2.6.  VEGETATION  SUMMARY  -  PRESENCE  PLOT  DATA 
Vegetation  type  co-3i;t'il  sage  scrub  -  r^'irmril  ctrid  sparse  phases 


Sunmirlzes  22 


Presence  Plots 


Total  Vascular  Plant  Species  _ 

Species  Diversity  (based  on  occurrence  (Lita)  35.0 


Occurrence  and  estimated  Cover 
Species 

'h  \  and  stimls 

/  rtt'nisi a  aaLifomiaa 
3  ij  -havis  pilularis 
laaus  lompoctmsic 
r.uL'us  ui\yinuu 

Toxicodendron  diversilobum 
-aUna  mellifera 
Ei-ioconnn  pai’vifolium  . 

Jo  i'v’r  nutalLii 
\vena  futuj 
So:^  ch  iZaria  acrata 
i>j.ijia  spathaaaa 

i.tn'  ramosissima 
■■.'oil  uouglceiana 
.■'iC'-r  Z  iea  nri'LLefoliwn 
■<il  ‘  ■i-:d>vu'3ii 


Cover 

^  Occ.  Ave.  Range 


75 

20 

<1-90 

b( 

10 

<1-75 

10 

<1-75 

5 

<1-50 

.f 

5 

<1-75 

25 

5 

<1-50 

20 

5 

<1-75 

30 

<] 

<j-  5 

25 

10 

<]-90 

25 

<1 

<1-15 

25 

1 

<1-15 

25 

<1 

‘1 

20 

5 

<1-50 

20 

1 

<1-15 

20 

<1 

<1-  5 

Total  Plant  Cover 


,85  70-iCj 
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TA':lE  3.2.7.  VEGETATION  SUMMARY  -  PRESENCE  PLOT  DATA 
Veqet.itioii  typo  r.'ipe  s'jruk;  -  Salvia  L.'U',‘Oi'hulla  fha.: 

Sun.miri;-  •.  (>  Presence  Plots 


Total  Vascular  Plant  Species  10 _ 

Species  Diversity  (based  on  occurrence  data)  '^-7 


Occurrence  and  estimated  Cover 
Spec i es 

.':‘eer  an  3  rhrubs 

S.dvia  lauaophylla 
Avteminia  oaLiformiaa 
Ktiaelia  aa^ifomica 
Haaahavis  pilulavis 
Toxicc  iendron  divevsilobum 
Lotus  iiaoparius 

Herbs 

Elijmuc  oondenoatus 
Brass  lea  rapa 
Galium  ruttallii 
Marah  fibaavus 


Cover 


1  Occ. 

Ave . 

Ranye 

100 

h‘. 

SO-00 

100 

10 

oO 

10 

■  '-‘'0 

45 

‘  L 

■1-  b 

30 

I 

-1-  b 

15 

<1 

.  1 

Mb 

i  ' 

- 1- 

V- 

i 

L 

11 

^  ' 

lb 

■  i 

Total  Plant  Cover 


TABLE  3.2.8.  VEGETATION  SUflMARY  -  PRESENCE  PLOT  DATA 

Vegetiition  type  ocastal  £.jLi;e  scrub  -  t^tabillzed  dune  phase 

Sumni.irizes  _  Presence  Plots  _ 


Total  Vascular  Plant  Species  33 


Species  Diversity  (based  on  occurrence 

data)  _ 

20.0 

Occurrence  and  estimated  Cover 

Cover 

Species 

%  Occ. 

Ave. 

Range 

i.:'-  :aid  ciii-ubo 

Hif  ■  opappus  evi  foidce 

90 

25 

<1-75 

Hfti-’nicia  nal  ijomiiaa 

65 

15 

<1-65 

i"uc  cshamissorie 

50 

5 

<1-15 

-’io  bloalrmaniae- 

-0 

3 

<1-15 

.->/ '  pav’ji foliwn 

35 

2 

<1-15 

ypsis  giqantea 

i;5 

3 

<1-15 

xi'ie  pilulirie 

15 

3 

<1-^10 

IfTi  s 

.■fc't'n  (jo.lifci’niaus 

35 

5 

<1-  5 

suffratesacns 

35 

<■1 

<1-  5 

h.ai  'r.al  iurr  aali  for’'  i-VAri 

35 

<1 

<i 

('c 'JiL’og^ne  ft tagini folia 

25 

5 

<l-6u 

~ii%  ga  farinc^a 

25 

2 

<1-15 

.  'ha/jftlia  firricsi^sinu 

25 

>■•1 

<1-  5 

y'^i'c  t  n’.da.-’io  ati’oL-i 

15 

5 

■  1-iiO 

:  -1  ;',  i  b! -ycnr-  i>i  n 

15 

3 

<1.-40 

Touil  Plant  Cover 

60 

4:)-8o 
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TABLE  3.2.9.  VEGETATION  SUMMARY  -  PRESENCE  PLOT  DATA 
Vegetation  type  w'?t  soli  c.cr’ub _ 

Sutnmar  i  7es 


3 


Presence  Plots 


Total  Vascular  Plant  Species 


Species  Diversity  (based  on  occurrence  data)  3 •  <3 


Occurrence  and  estimated  Cover 
Species 

Ti^ees  and  Hett)s 

Salix  spp.  {lasiandra  and  L^seoUpi. 
Toxicodendron  divert i lohum 
Baaaharis  pi lu Laris 
Ribes  speoioswn 
Clematis  ligustiaif olia 
Rubue  ursinus 
Rhaimus  oalifomiaa 
Conioera  involuarata 

Herbii 

Sarophularia  atrata 
Artemisia  douglaeinna 
Elymus  condensatus 
Venegasia  aarpesoides 
Satureja  douglaeii 
Broms  rigidus 
Heleniim  puberulum 


Total  Plant  Cover 


Cover 


%  Occ. 

Ave. 

Range 

69 

50 

<1-90 

69 

35 

<1-75 

69 

5 

<1-15 

65 

1 

<1-  5 

35 

20 

<1-65 

35 

30 

<1-65 

35 

5 

<1-15 

35 

f 

<1-15 

100 

20 

<1-50 

65 

15 

<1-^0 

35 

30 

<i-'>'j 

35 

1 

■  i-j  5 

35 

i 

<1-  3 

35 

<1 

<1 

35 

<1 

<1 

90  8O-IOJ 
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TABLE  3.2.10.  VEGETATION  SUMMARY  -  PRESENCE  PLOT  DATA 


Vegi-i,ii  ion  type  J'  ar.tal  bluff 


I  i  zes  2 


Presence  Plots 


Totol  Voscular  Plant  Species  10 _ 

Species  Diversity  (based  on  occurrence  data)  10.2 


Occurrence  and  estimated  Cover 
Spec  I es 

Tic.c-o  atyj  shrubo 

Hnijjonu -  parvifolitm 
J.up-lnue  rhamis^onis 
Hat  iopappus  venetus 

liHi'i- 

Eflovhy I  lui'i  8 taeahadi fo I  ii'm 
InhiKsia  .th^vriitsortis 
”r::rk-’nt  i  arandi folia 
.\ii‘i<.>h>‘0tu8  cdulis 
Saaeda  cutifornioa 
"ii'S'l-Ai-,  i‘hoth:>i  hilitin 
/’auc  aryatrj.iinum 


Cover 


%  Occ. 

Ave, 

Range 

50 

20 

<1-40 

50 

10 

<1-15 

50 

10 

<1-15 

50 

10 

<1-15 

50 

10 

<1-15 

50 

10 

<1-15 

50 

1 

<1-  3 

50 

<1 

<1 

50 

<1 

<1 

50 

<1 

<1 

Total  Plant  Cover 


50  40-60 
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TABLE  3.2.11.  VEGETATION  SUMMARY  -  PRESENCE  .  DATA 


Vegetation  type  coastal  strjind 


Sumniarizes  ^ 

Presence 

Plots 

Total  Vascular  Plant  Species 

Species  Diversity  (based  on  occurrence 

data) 

H.2 

Occurrence  and  estimated  Cover 

Cover 

Species 

'i’l-ees  and  slu-ubs 

i  Occ. 

Ave . 

Range 

Haplopappus  venetus 

Herbs 

Carpobrotus  edulis 

75 

10 

<1-1,5 

Ambrosia  ahamissonie 

75 

4 

< .!  -1 5 

Abronia  maritima 

50 

20 

‘1-60 

Cakile  maritime 

50 

1 

<1-  5 

Calystegia  soldanella 

25 

‘1 

<1-  ■/ 

Chorizanthe  spp . 

25 

<1 

<  i  -  -• 

Core  throgyne  fi  laginifo  1  i a 

25 

<1 

<  L  - 

Astragalus  nutalHi 

25 

<1 

<  1. 

Dudleya  farinosa 

25 

'■i 

TABLE  3-2.12.  VEGETATION  SUMMARY  -  PRESENCE  PLOT  DATA 


Vegetation  type  coastal  salt  marsh 

Summari/es  _ 3 _  Presence  Plots 

Total  Vascular  Plant  Species  3 _ 

Species  Diversity  (based  on  occurrervce  data)  3»0 

Occurrence  and  estimated  Cover 
Spec i es 

t'rankcnia  grandi folia 
Saliooxmia  vivginiaa 
t^cTitnea  aavnoaa 


Cover 


%  Occ. 

Ave. 

Range 

100 

45 

25-75 

100 

30 

5-50 

100 

5 

1-25 

Total  Plant  Cover 


100  100 
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TABLE  3.2.13.  VEGETATION  SUMMARY  -  PRESENCE  PLOT  DATA 

1‘reshwater  marsh 

^ _  Presence  Plots 

Vascular  Plant  Species  ^ _ 

(based  on  occurrence  data) 

%  Occ. 


Cover 

Ave.  Range 


Vegetation  type 
Summarizes 
Total 

Species  Diversity 

Occurrence  and  estimated  Cover 
Species 

'Irees  and  shixibs 
Salix  lasiandra 

Herbs 

Sairpun  olneji 
Typha  /ati folia 
ntaahys  hulLata 
Urtiaa  holoaeriaea 


10  J 

■JO 

15 

100 

00 

60 

100 

3 

3 

100 

3 

_) 

100 

1 

1 

Total  Plant  Cover 


JOO  I'JO 


93 


A 


TABLE  3.2.14.  VEGETATION  SUMMARY  -  PRESENCE  PLOT  DATA 


VeQetation  type  annual  fTS^sland 


Summarizes  12 

Presence 

Plots 

Total  Vascular  Plant  Species 

29 

Species  Diversity  (based 

on  occurrence 

;  data)  _ 

18.0 

Occurrence  and  estimated 

Cover 

Cover 

Species 

%  Occ. 

Ave. 

Range 

'rrees  and  shrubs 

Huplopappus  venetus 

15 

<1 

<1-  5 

Baaaharis  pilularis 

it* 

<1 

•^1-5 

iierbs 

Evodium  aiaw^aruum 

05 

20 

<1-90 

Avf-.na  fat'.ia 

00 

25 

<1-90 

Bromus  rigidua 

85 

10 

<1-50 

Br(:>r:u8  p'ubens 

25 

10 

<1-65 

Mediaago  polymorphs 

25 

<•] 

<1-  5 

Sil jbwv  narianum 

15 

3 

<l-4o 

Amsinohia  intermedia 

15 

<1 

<1-  5 

SidaLaea  malvae flora 

15 

<1 

<1-  5 

Foeniaulun  vulaare 

10 

15 

<1-25 

Junaus  spp. 

10 

5 

<1-90 

Ei^mooarpu3  setigerue 

10 

3 

■  1-40 

Runex  aaetoaella 

10 

1 

<1-25 

Hrumus  mollic 

10 

J. 

<1-25 

Total  Plant  Cover  9^1  8t)-i00 
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TABLE  3.2.15.  VEGETATION  SUMMARY 

Vegetation  type  Bishop  pine  forest 

-  QUADRAT  SAMPLING 

STATIONS 

Summari/es 

Permanent  Quadrats 

17,  19, 

24  and  25 

Cover  based  on  ^  transects  totalling  m. 

5;  occurrence  based  on  'j6  circular  plots. 

Total  Vascular  Plant  Species  24 

Species  Diversity  (based  on  occurrence  data)  10.5 

Cover  and  Occurrence  Data  Ave.  % 

Species  %  Occ.  Mean 

Cover 

Std.  Dev. 

'01*000  and  shruii;- 

I’inuc  mu!‘ii‘ata 

3b.. ) 

40.0 

17.1 

LJtti  1  czi-'H  i  f 

6'J.O 

12.50 

10.2 

Adenoestoma  f,jscficulaiun 

ol  .0 

23.0 

23.3 

AratostaphyL  a  uiridissina 

5i.O 

7.5 

10. 7 

Aratostaphy ii.s  virddiseirnj  x  midis 

li.o 

15.3 

16.5 

Vaocinium  ovu* urn 

23.0 

3.3 

G.O 

Ceanothus  ru^'^ulosue 

19.0 

2.1, 

5.0 

Aratostaphylos  nidis 

Baaahayis  pHulcuns 

19.0 

C.7t 

1.5 

14.0 

0.  1 

0.5 

Haplopappus  ‘^ricoid^s 

11.0 

O.'-' 

0.5 

Diplacus  lomfo<;ensi8 

B.n 

0.  .; 

0.0 

Lotus  scopariiic 

8.0 

* 

Salvia  melt  if  era 

8.0 

Herbs 

Pteridiwn  aquilinum 

19.0 

2.3 

r ,  j  , 

Miscellaneous  lierbs 

17.0 

it 

Total  Bare  Ground 

Total  Plant  Cover  (100|-|  bare  ground) 

(l8.‘>  ) 

(81.'.'  ) 

{  12.'*.) 

(  ) 

*These  ?peclei;  app-’firod  in  the  preseme  plwtr.  ljut  tk  '  h.  the  . 
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TABLE  3.2.16.  VEGETATION  SUMMARY  -  QUADRAT  SAMPLING  STATIONS 


Summarizes  d 

Permanent  Quadrats  2?  and 

28 

Cover  based  on  4  transects 

total  1  i  ncj  70 

m. 

%  occurrence  based  on  I8 

circular  plots. 

Total  Vascular  Plant  Species 

22 

Species  Diversity  (based  on  occurrence  data)  6.4 

Cover  and  Occurrence  Data 

Ave . 

1  Cover 

Species 

%  Occ. 

Mean 

Std.  Dev. 

Trees  and  shirubs 

Lithocarpus  densiflora 

100.0 

34.0 

45-100 

Vaaainium  ovation 

94.  u 

75.6 

27-100 

Adenostoma  fasaiculatum 

22.0 

9.0 

<1-  14 

ArctostaphyLoc  viridiaaima 

17.0 

8.0 

<1-  12 

Diplaaus  lo^npooensis 

17.0 

0.8 

<1-  1 

Baocharia  pilulavis 

6.0 

0.5 

<1-  1 

Ceanothua  rarmlosus 

6.0 

k 

k 

Coanothua  papiLoaus  var.  voweanis 

1  6.0 

K 

k 

Avatostaphyloa  rudis 

b.O 

k 

k 

Lotus  saoparius 

6.0 

Herbs 

Ptcridium  aquiiinum 

28.0 

k 

k 

oteilaria  n:edia 

6.0 

k 

k 

Heuchera  mi-jpontha 

6.0 

• 

k 

Symphoncarpus  mollis 

6.0 

k 

k 

'hi  i \n  -mdreivs  H 

6.0 

§ 

w 

Total  Bare  Ground 

Total  Plant  Cover  (lOO-I-';  bare  ground) 


(  1.^  ) 

(  '*8.5  ) 


(  0-3.0) 

(  ) 


In  1  ;  ■^mcv  i not;;  1  ut  n- t  in  the  tr-insects . 


4k 
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TABLE  3.2.17.  VEGETATION  SUMMARY  -  QUADRAT  SAMPLING  STATIONS 


Vegetstion  type  roothill  woodlfind 


Summarizes  _ _  Permanent  Quadrats  L ,  ^  and  I6 


Cover  based  on  ^  transects 

total  1 i ng 

160 

m. 

%  occurrence  based  on  36 

circular  plots. 

Total  Vascular  Plant  Species 

55 

Species  Diversity  (based  on  occui 

rrence  data) 

20.0 

Cover  and  Occurrence  Data 

Ave . 

%  Cover 

Species 

%  Occ. 

Mea.i 

Std.  Dev. 

Trees  and  shrubs 

Querous  agri folia 

100.0 

• 

52 .  •; 

2.9 

Toxicodendron  diversilobum 

ii4.n 

8.'- 

13.2 

Artemisia  oali formica 

39.0 

3.3 

^.3 

Rubus  ursinua 

?2.0 

6.8 

7.B 

Baccharis  piLularis 

22.0 

1.0 

2.0 

Herbs 

Mixed  grasses  and  forbs 

»« 

"5.0 

30.8 

Galium  aparine 

69.0 

6.5 

8.2 

Pholistoma  auritum 

33.0 

1.3 

1.3 

Montia  perfoliata 

33.0 

* 

» 

Fteridium  aquilinum 

22.0 

Horkelia  cuneata 

19.0 

* 

K 

Stachys  rigida 

19.0 

0.8 

0.96 

Conium  maculatum 

19.0 

0.8 

1.5 

Viola  queraetorum 

16.5 

* 

* 

Pterostegia  drymarioides 

16.5 

Total 

Bare  Ground 

(  33.3  ) 

(  21.5 

) 

Total 

Plant  Cover  (100%-!^  bare  ground) 

(  bb.b  ) 

( 

) 

*Cover  for  these  species  lunped  toj3ether  ujider  mixed  grasses  and  for'bes. 

••Because  this  categoiy  represents  a  combination  of  species,  it  has  no  % 
occurrence . 


TABLE  3.2.18.  VEGETATION  SUMMARY  -  QUADRAT  SAMPLING  STATIONS 


Vegetation  type  riparian  woodlajid 


Summarizes 

Permanent  Quadrats  ^>3, 

14  and  2? 

Cover  based  on  3  transects  totalling  13^ 

i  occurrence  based  on  3b  circular  plots. 

Total  Vascular  Plant  Species 

Species  Diversity  (based  on  occurrence  data)  17.0 

Cover  and  Occurrence  Data 

m. 

Ave . 

%  Cover 

Species 

'Frees  and  shrubs 

%  Occ. 

Mean 

Std.  Dev. 

Salix  spp. 

7.3.0 

67.8 

45.7 

Bacaharis  pilularis 

4.3 

5.1 

roxiciodendi'on  diversilobum 

'id.O 

21.9 

33-0 

P.ibej  sped 0314m 

2?.0 

1.2 

0.9 

Artemisia  aalifoTmiica 

10. 0 

0.5 

l.O 

Smbuaus  aacmlea 

i/J.O 

» 

oynphonaarpus  mollis 

lil.O 

2.6 

5.3 

Buius  ursinua 

n.o 

1.75 

2.0 

iierbs 

■oni'um  maoulatum 

27.  c 

8.3 

13.2 

blyrrus  oondensatua 

.:^.o 

5.0 

8.1 

Jrtica  holoserieea 

25.0 

1.0 

2.1 

P 'ilium  iparine 

16.0 

» 

« 

Afiemisia  d''Ujlisiccna 

Vi.o 

7.1 

9.0 

BerophuLaria  airata 

8.0 

0.3 

0.5 

fiontia  per^oliata 

3.0 

» 

* 

Total 

Bare  Ground 

(  0  ) 

(  0 

) 

Total 

Plant  Cover  (1007*3  bare  ground) 

(100  ) 

(  6 

) 

*TI:er.'''  rtH.-ci'-;'  .■ippi.’ar'.l  i:i  pi’  is  but  nov.  in  t.be  tri'u’iaecta. 


TABLE  3.2.19.  VEGETATION  SUMMARY  -  QUADRAT  SAMPLING  STATIONS 


Vegetation  type  '?liap.-a‘r  il 


Summarizes 

Permanent  Quadrats 

s  12, 

18  and  23 

Cover  based  on  8  transects 

totalling  160  m. 

%  occurrence  based  on  'M' 

circular  plots. 

Total  Vascular  Plant  Species 

21 

Species  Oiversity  (based  on  occurrence  data)  1^.0 

Cover  and  Occurrence  Data 

Ave . 

%  Cover 

Species 

%  Occ. 

Mean 

Std.  Dev. 

Ti’ees  >ind  L'hrub:- 

Qutircus  wislczi'nii 

7h.O 

28 . 6 

26.5 

Adenostorta  fasaioulatum 

611.  u 

9 . 

16. 9 

Apatostaphylofi  oiridi r.i-itir. 

ss . 

19. 

23.7 

Arctostavhyl'-ij  ntdir, 

63.0 

l).“ 

31.5 

CeanothiS  m'Tulosuij 

36.0 

3.^ 

3.6 

Haplopp ipus  erino ides 

33.0 

Q.S 

1.6 

Baaahavis  pilu'l  iris 

33.0 

0.3 

0.5 

Ceanot’rus  irri  rrssus 

30.0 

2.8 

6  •  6 

Diplaons  l.mpoacneis, 

29.0 

1  .0 

2.0 

Ceanothus  papillosus,  v?ir.  voveanis  22. h 

0.8 

1.5 

Herbs 

Pteridiun  aqiilinivi 

22.0 

2.6 

5.0 

Galium  nutalLi' 

lll.U 

0.3 

.  6 

Horkelia  aunrat 

11.0 

« 

Total  Bare  Ground 

Total  Plant  Cover  (100?-'.S  bare  ground) 


)  (  8.7  ) 

(87..  )  (  ) 


r.pecio.'  apr^cared  In  the  pr>e.'-?nce  plot:'  but  not  In  the  tran..’ect;:.. 


TABLE  3.2.20.  VEGETATION  SUMMARY  -  QUADRAT  SAMPLING  STATIONS 


Vegetation  type  _ coastal  r.cr^h  -  normal _ 

Summarizes  _ 3 _  Permanent  Quadrats  ?0,  26  and  3^ 

Cover  based  on  ^  transects  totalling  _ m. 

^  occurrence  based  on  ^7  circular  plots. 

Total  Vascular  Plant  Species  _ 


Species  Diversity  (based  on  occurrence  data) 


Cover  and  Occurrence  Data 

Ave. 

%  Cover 

Species 

Ti’ees  and  shnabs 

1  Occ. 

Mean 

Std.  Dev. 

Artemisia  adiifomiaa 

96.0 

26.0 

20.5 

Lotus  saoparius 

69.0 

6.0 

7.9 

Baoaharis  pilularis 

ill.O 

16.7 

17.6 

HapLopappus  eriaoiies  . 

33.0 

11.7 

20.2 

Saloia  mellifera 

33.0 

^.7 

6.1 

.^iuzmus  aalifomioa 

33.0 

3.3 

6.8 

Herbs 

Fterostegia  drymarioides 

66.0 

« 

Anagallis  arvensis 

62.0 

« 

Gnaphalium  ramosissimum 

44.0 

Erodiui"  aioutarium 

jO.O 

* 

Jolcpiur;  x.i'itii 

20.0 

« 

! oh iLloa  mill ef jli ur. 

2  ’.0 

* 

* 

I'teridlm  aquilinum 

i3.0 

tt 

Camiesonia  miorantka 

16.0 

tt 

Srcm  iS  rubens 

J  . .  0 

« 

* 

Total 

Bare  Ground 

( 

16.7  ) 

(  19.7 

Total 

Plant  Cover  (100^-?;  bare  ground) 

( 

84.3  ) 

( 

•Tlie.'e  opecl-i.  ..ij : I  in  thf-  pfc-  etV:  |  ii-t.'  but  not  in  the  "ransects. 


TABLE  3.2.21.  VEGETATION  SUMMARY  -  QUADRAT  SAMPLING  STATIONS 


Vegetation  type  coa.stal  nap:e  acruli  -  Salvia  leuaophylla  phase 

Summarizes  _ ^ _  Permanent  Quadrats  3^  and  33 

Cover  based  on  transects  totalling  _ m. 

^  occurrence  based  on  27  circular  plots. 

Total  Vascular  Plant  Species _ ^ _ 


Species  Diversity  (based  on  occurrence  data) 


Cover  and  Occurrence  Data 

Ave . 

%  Cover 

Species 

Trees  and  slirub.s 

%  Occ. 

Mean 

Std.  Dev 

Salvia  leucophylla 

100 

68.0 

13.2 

Artemisia  aaliforniaa 

100 

12.0 

5.6 

Enaelia  oalifomiaa 

48.0 

10.0 

15.6 

Baaoharis  piluLaris 

22.0 

1.7 

2.9 

Lotus  saoparius 

22.0 

* 

Salvia  me  Hi f era  x  leuaophylla 

11.0 

« 

Herbs 

Miscellaneous  herbs 

37.0 

« 

Galium  nutallii 

14.0 

0.7 

1.2 

Elymus  aondensatus 

14.0 

0.3 

0.6 

Anagallis  arvensis 

11.0 

K 

Marah  fabaaeus 

7.0 

K 

Brorms  rubens 

7.0 

K 

* 

Erodium  aioutarium 

7.0 

* 

Chenopodium  aalifomiaum 

7.0 

« 

Sanicula  arassiaaulis 

4.0 

« 

Total  Bare  Ground 

Total  Plant  Cover  (lOO^-^  bare  ground) 


(  19.7  )  (  9.1  ) 

(  80.3  )  (  ) 


^TTiese  spoclvs  appr^ared  In  the  presence  plots  but  not  In  the  transects. 


TABLE  3.2.22.  VEPLfATION  SUMMARY  -  QUADRAT  SAMPLING  STATIONS 


Vegetation  type  coastal  sa^c  scrub  -  stabilized  dutie  phase 


Summarizes 


Permanent  Quadrats  9j  10,  13  and  21 


Cover  based  on  transects  totalling  _ m. 

%  occurrence  based  on  j6 _  circular  plots. 

Total  Vascular  Plant  Species  26 _ 

Species  Diversity  (based  on  occurrence  data)  _ 11.0 


Cover  and  Occurrence  Data 

Ave . 

^  Cover 

Species 

Trees  and  Shrubs 

3;  Occ. 

Mean 

Std.  Dev 

Haplopappus  eidaoides 

9^.0 

42.0 

29.0 

Seneaio  hloahrnanae 

36.0 

2.8 

3.6 

Lupinus  ohamissonis 

30.0 

10.3 

15.1 

Lotus  saoparius 

19.0 

2.0 

2.3 

Herbs 

Corethrogyne  filaginifolia 

26.0 

3.75 

7.5 

Carpobrotus  aequilatevus 

22.0 

0.3 

0.5 

Descurainia  pinnata 

22.0 

* 

Camiseonia  miorantha 

19.0 

* 

Gnaphalium  ramosissimum 

16.0 

* 

* 

Pteroategia  drymavioides 

lil.O 

0.5 

1.0 

Festuca  oa to  flora 

1^1.0 

C.3 

0.5 

Cryptantha  alevelandii 

11.0 

0.3 

0.5 

Evi-symum  suffretesaens 

8.0 

0.3 

0.5 

Chenopodium  aalifornioum 

8.0 

0.5 

1 .0 

Phaaelia  ranosiosima 

8.0 

0.3 

0.5 

Total 

Bare  Ground 

(  36.5  ) 

(  21.2 

) 

Total 

Plant  Cover  (100%-^j  bare  ground) 

(63.5  ) 

( 

) 

*Theso  species  appeared  iv,  the  nresenc'?  plots  but  not  in  the  tr^uasects . 
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TABLE  3.2.23.  VEGETATION  SUMMARY  -  QUADRAT  SAMPLING  STATIONS 


Vegetation  type  c:c;astal  salt  _ 

Summarises  _ ?_ _ Permanent  Quadrats  6  and  7 _ 

Cover  based  on  ^1  transects  totalling  80 _ m. 

%  occurrence  based  on  I8 _  circular  plots. 

Total  Vascular  Plant  Species  _ 3 _ 

Species  Diversity  (based  on  occurrence  data)  2.0 _ 

Cover  and  Occurrence  Data  Ave.  I  Cover 


Species 

Herbs 

i  Occ. 

Mean 

Std.  Dev 

Saliaomia  virginioa 

100.  u 

\i2 .  ',1 

6b-100 

Jawnea  aamcca 

00.0 

Ib.b 

l-'30 

Chenopodiwn  aalifopniawn 

o.O 

Total  Bare  Ground  (  0  )  (  0  ) 

Total  Plant  Cover  (100!^-^  bare  ground)  (  100  )  (  ) 


*Thls  :;pecie.''.  appeared  in  the  prer'.ence  pJot.3  but  not  in  the  trani'.ect.s . 


* 
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TABLE  3.2.2i».  VEGETATION  SUMMARY  -  QUADRAT  SAMPLING  STATIONS 


Vegetation  type  annual  grassland 


Summarizes  ^ 

Permanent  Quadrats  3>  Hj 

30  and  31 

Cover  based  on  8  transects  tota 

1 1 ing  l60 

?;  occurrence  based  on  36  circular  plots. 

Total  Vascular  Plant  Species  38 

Species  Diversity  (based  on  occurrence  data)  21.0 

Cover  and  Occurrence  Data 

Ave. 

%  Cover 

Species 

%  Occ. 

Mean 

Std.  Dev. 

Trees  and  shrubs 

Artemisia  aalifomiaa 

28.0 

1.0 

1.4 

Eucalyptus  spp. 

22.0 

Herbs 

Mixed  grasses  and  forbs 

86.5 

11.0 

Bromus  rigidus 

75.0 

Erodiwn  aiautarium 

55.0 

* 

Crypt antha  alevelandii 

28.0 

Hypc.Cnoeris  glabra 

25.0 

Medicano  hispida 

25.0 

* 

Amsinakia  intermedia 

25.0 

* 

Lupinus  nanus 

22.0 

* 

Orthoaarpus  purpurasaens 

22.0 

Esahsaholzia  aalifomiaa 

22.0 

Brassiaa  rapa 

22.0 

* 

Silybum  marianum 

20.0 

Humex  aaetosella 

17. 0 

If 

Hordeu!:i  depressurt 

17.0 

Total  Bare  Ground 

( 

11.5 

) 

(  11.2 

) 

Total  Plant  Cover  (lOOif-t  bare  ground; 

( 

88.5 

) 

( 

) 

*Ccvei‘  I'cir  thiM-.-  luiupeci  to^;;ethei'  'irKloi’  mixed  r/’a'se/.  and  fonb;- . 

**'■  Lhii.i  iv‘[.ir’t.'.ei.t;;  v.  combi rt) t ! on  of  c.pecb-;-.,  It  iias  no  % 

occiarvnce. 


«k 


That  is,  the  standard  deviation  was  calculated  with  degrees  of  freedom  being 
one  less  than  the  number  of  quadrats,  while  the  mean  was  calculated  by  dividing 
cover  of  each  species  totalled  for  all  quadrats  by  the  number  of  quadrats. 

Because  inclusion  of  a  particular  species  was  decided  on  the  basis  of 
its  occurrence,  there  are  a  number  of  species  in  various  summaries  for  which 
there  are  no  cover  data.  This  is  not  the  result  of  blunder  but  arises  be¬ 
cause  of  the  variation  from  point  to  point  and  because  the  plots  tended  to 
pick  up  more  species  than  did  the  transect  samples.  These  cases,  and  certain 
other  similar  ones  are  indicated  by  footnote. 

The  figure  for  total  bare  ground  represents  the  length  of  transect  which 
traversed  ground  surface  without  plant  cover  of  any  kind.  This  figure, 
subtracted  from  100  percent  gives  the  surface  area  covered  by  plants. 

See  Section  3.1. ^.2.  for  details. 
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k.  -  WILDLIFE  ANALYSES 


4.1.  Methods 

4.1.1.  Terrestrial  Vertebrates.  A  total  of  34  quadrats  were  established 
on  Vandenberg  AFB.  Each  quadrat  was  selected  on  the  basis  of  homogeneity  of 
major  vegetation  types,  avoiding  transitional  stages  or  ecotones,  e.g., 
components  of  both  chaparral  and  coastal  S3qe  scrub.  Nearly  dll  of  the  34 
quadrats  were  delimited  by  80  x  80  foot  or  160  x  160  foot  plots  depending  on 
the  complexity  and  density  of  vegetation  in  the  sampling  area.  I'line  5- 
gallon  metal  cans  were  buried  more  or  less  equi di stant  1  y  and  level  with  the 
ground  *'o  serve  as  pitfall  tr'ips.  Pitfall  trap  numbers  one  through  nine  were 
labelled  on  1/2  x  14  x  14  inch  plywood  covers.  Four,  2x2x2  inch  wooden 
blocks  were  fastened  on  each  corner  of  the  cover,  allowing  a  two  inch  opening 
from  ground  to  trap  cover  for  the  entry  of  small  vertebrates.  The  plywood 
covers  also  provide  protection  from  direct  sunlight  and  an  escape  shelter 
from  large  predators.  The  bottom  of  each  pitfall  trap  was  covered  with  two 
inches  of  soil  in  an  attempt  to  simulate  natural  conditions.  Traps  were  baited 
with  wild  bird  seed  and  checked  every  4-5  days.  Animals  were  identified  to 
species,  sexed,  aged  (hatchling,  juvenile,  adult),  noted  as  dead  or  alive, 
marked  (mammals  only),  and  released.  The  pitfall  trap  has  been  an  effective 
reptile  and  small  mammal  sampling  device  for  over  30  years  (ref.  15,  16). 
Voucher  specimens  were  deposited  at  the  San  Piego  Natural  History  Museum. 

Sherman  traps  were  employed  at  each  quadrat  for  small  mammal  captures 
as  well  as  species,  e.g.  Wuodrats,  Kangaroo  Rats,  which  readily  escape  from 
pitfall  traps.  One  Sherman  trap  was  associated  with  each  corner  pitfall  trap 
and  the  center  pitf.jll,  i.e.  traps  1,  3,  5,  7,  9-  Traps  were  usually  set  in 
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the  afternoon,  baited  with  wild  bird  seed,  and  checked  the  following  morning. 
Sherman  traps  were  employed  for  a  total  of  two  trap  nights/quadrat/sampling 
period,  thus  insuring  greater  mark  and  recapture  of  individuals  within  each 
population.  This  also  provided  a  more  realistic  estimate  of  population  size, 
movements,  and  diversity  for  small  mammals. 

For  purposes  of  locating  quadrat  sampling  stations,  monuments  were 
emplaced  near  a  corner  pitfall  trap,  (i.e.  1,  3,  7,  9)  visible  from  an  access 
road,  trail,  or  foot  path.  Each  monument  consisted  of  a  2  x  inch  galvanized 
pipe  buried  in  approximately  12  inches  of  concrete.  The  remaining  12  inches 
of  unburied  pipe  was  painted  bright  red  and  is  readily  noticeable  in  the  field. 
Inside  the  monument  is  a  plastic  laminated  2x3  inch  card  listing  the  following 
information:  1)  San  Diego  State  University  Ecology  Survey,  VAFB,  2)  emplace¬ 

ment  data  of  monument,  3)  quadrat  numbei ,  k)  grid  cell  location,  5)  approximate 
elevation,  6)  slope  exposure,  and  7)  vegetation  type.  A  heavy  galvanized 
cap  was  tightly  fastened  to  each  pipe.  The  monument  number  (=  quadrat  number) 
and  the  letters  "SDSU"  were  stamped  on  each  cap  for  reference.  Specific 
locations  of  these  permanent  stations  are  given  in  Appendix  A  (section  6). 

A  problem  exists  in  comparison  of  capture  frequencies,  and  subseqeuntly 
relative  abundance  estimates,  when  combining  pitfall  captures  of  small  mammals 
with  Sherman  live  trap  estimates.  This  exists  because  the  probability  of 
capture  is  different  for  a  given  species  between  these  two  sampling  techniques. 
Table  4.1.1  analyzes  the  capture  frequencies  by  both  techniques  for  12  species 
of  small  mammals  captured  during  a  portion  of  the  study.  Five  species  (two 
shrews,  broad-footed  mole,  pocket  gopher,  and  Heerman's  kangaroo  rat)  were 
captured  only  in  pitfall  traps  (100^).  Less  than  2^  of  the  dusky-footed  wood- 
rats  were  captured  in  pitfall  traps,  and  the  other  six  species  (all  rodents) 
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TABLE  A. I. I.  Capture  Frequencies  of  Small  Mammals  by  Trapping  Method  (1st  and  2nd  quarters  only). 
All  Quadrats  Combined.  Catch  per  Unit  Effort  (A-C)  Expressed  in  Animals  per  1000 
T rap-days  (TN) . 
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includes  3rd  quarter  captures 

-  calculated  as  A  j  C;  proportion  of  n/1000  TN  at  risk  to  pitfall  traps 


were  captured  in  varying  percentages  between  5  and  Sk%  in  pitfalls  (Table 
4,1.1).  Thus,  pitfall  traps  are  a  more  complete  sampling  procedure  for  small 
mammals  in  terms  of  detecting  species  presence. 

The  differences  between  capture  frequencies  cited  for  the  sper  es  listed 
in  Table  4.1.1  raise  the  question  of  possible  seasonal  variation  in  catchability 
between  the  two  sampling  methods.  To  address  this  question,  data  on  capture 
frequencies  for  the  deer  mouse  {Fcromyr, raniculntuc) ,  as  the  most  abundant 
small  mammal  encountered,  were  Stratified  by  season  and  habitat  (Table  4.1.2). 
No  significant  differences  between  seasons  (all  habitats  combined)  was  found; 
however,  some  variation  between  certain  habitat  types  (yearly  average)  were 
noted  (Table  4.1.2).  This  variability  in  capture  frequency  between  pitfall  and 
Sherman  methods  was  not  significant  when  these  habitats  were  grouped  physiog¬ 
nomical  ly  (Table  4.1.2).  Thus  it  appears  likely  that  the  capture  frequency 
between  the  two  sampling  methods  used  is  independent  of  season  and  general 
habitat  type  for  the  deer  mouse.  This  assumption  was  extended  to  all  species 
of  smal 1  mammal s. 

4.1.2.  Avi fauna.  Standard  observational  techniques  were  used  by  the 
entire  field  crew  in  resolution  of  the  number  of  species  of  birds  found  in 
Vandenberg  AFB  (section  4.3).  Quantitative  estimates  of  bird  utilization, 
as  relative  abundance  by  season,  were  made  at  each  of  the  permanent  sampling 
stations  described  in  section  4.1.1.  Birds  were  counted  at  each  quadrat  by 
walking  two  transects  (200  feet  each)  which  intersected  at  right  angles  in 
the  center  of  the  quadrat  (Station  5)-  All  individuals  seen  or  identified  by 
song  were  counted.  Ten  minutes  per  transect  were  allowed;  relative  abundances 
for  each  species  were  calculated  on  the  basis  of  numbers/mar-hour  of  effort. 
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TABLE  4.1.2.  Capture  Proportions  of  the  Deer  mouse  {PeiK>my8cua  manvauZatue)  by  Habitat  Types,  Pitfall  Versus 

Sherman  Traps. 
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*excluding  year  totals 

1.  total  »  total  captures,  pitfall  plus  2  nights  Sherman  trapping 

2.  pitfall  =  pitfall  captures  only 

3.  P/T  -  proportion  of  captures  by  pitfall  traps;  1-P/T  -  proportion  of  captures  by  Sherman  traps 


Quadrats  within  the  same  vegetational  unit  were  grouped  together  prior  to 
calculation. 


^.1.3.  Computational  Methods.  Indexes  of  relative  abundance  for  terres¬ 
trial  vertebrates  were  calculated  on  the  basis  of  numbers  taken  per  1000 
trap  days.  Trap  days  were  determined  by  the  number  of  days  each  method  (pitfall 
or  Sherman)  was  in  operation  times  the  number  of  traps,  expressed  in  units  of 
1000  trap  days.  Sherman  trap  and  pitfall  captures  were  treated  separately. 

An  index  of  species  diversity  was  computed  for  certain  descriptive  and 
comparative  advantages.  The  index  chosen  was  Simpson's  diversity  index,  Dg 
(ref.  17),  gi  ven  as  : 


I  n;  (nj“l) 
i  =  l 

where  N  =  total  number  of  individuals  of  all  species;  n;  ■  number  of  individuals 
of  the  ith  species.  Estimates  of  relative  abundance  were  used  for  values  of 
nj  (section  k.S)-  The  interpretation  of  this  index  is  generally  universally 
related  to  the  probability  that  two  individuals  drawn  randomly  from  the  same 
community  are  of  the  same  species.  Thus,  larger  values  of  Dj  are  considered 
indicative  of  higher  ecological  diversity. 

k.2.  Herpetofauna 

Vandenberg  AFB  comprises  an  area  of  approximately  100,000  acres  with  a 
30-mile  coastline  extending  from  Point  Sal  south  to  Jalama  Beach.  Such  a 
diverse  area  with  its  Bishop  Pine  and  Tanbark  Oak  forests,  oak  and  riparian 
woodland,  chaparral,  sagebrush  scrub,  and  unique  coastal  sage  scrub  stabilized 
dunes  supports  several  species  of  amphibians  and  reptiles.  McKeown  (ref.  I8) 
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lists  15  amphibian  and  33  reptile  species  for  Santa  Barbara  County,  excluding 
three  species  of  sea  turtles  which  may  potentially  occur  in  waters  north  of 
Point  Conception.  Vandenberg  AFB  may  support  13  amphibian  and  27  reptile 
species,  including  sea  turtles  (Tables  4.2.1  and  4.2.2),  of  which  7  and  16 
species,  respectively,  have  been  observed.  Section  4.5  is  a  summary  of 
relative  abundance  and  diversity  of  amphibians  and  reptiles  sampled  in  each 
vegetation  type. 

Amphibians  and  reptiles  are  generally  secretive  organisms  requiring 
considerable  effort  to  document  their  presence.  Being  efficient  ectotherms, 
their  surface  activity  depends  on  both  biotic  and  abiotic  environmental  para¬ 
meters.  The  most  important  of  these  are  climatological  factors  such  as 
precipitation  and  air  temperature. 

Host  amphibians  may  be  observed  during  the  winter  months  (November- 
Harch)  when  sufficient  rainfall  is  conducive  to  surface  activity.  Coincident 
with  surface  activity  is  the  reduction  of  water  lost  through  the  skin  during 
periods  of  rainfall.  In  summer  months  amphibians  are  found  in  dose  proximity 
to  water  or  confined  to  a  moist  place,  i  .e.  under  logs,  rocks,  etc.  Further¬ 
more,  breeding  occurs  during  winter  and  spring  months.  At  this  time,  male 
frogs  and  toads  produce  specific  vocalizations  to  attract  females  to  a  breeding 
site.  Search  for  amphibians  at  Vandenberg  AFB  occurred  during  winter  and 
early  sp'ing  when  surface  and  breeding  activity  was  greatest. 

Generally,  reptiles  are  less  dependent  on  dermal  absorption  of  water  than 
amphibians.  They  typically  have  horny,  dry,  nonglandular  skin  that  resists 
desiccation  (ref.  19)-  They  differ  from  amphibians  in  being  more  tolerant  to 
high  temperatures  due  to  thermal  selectivity,  i.e.  narrower  range  of  temperatures 
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TABLE  A.2.1.  Checklist  of  Observed  and  Expected  Amphibians  at  Vandenberg  AFB. 


Class  Amphibia 
Order  Caudata 

Family  Ambystomidae 

Ambystoma  tiginnm  (Tiger  Salamander)® 

Family  Sal amandr i dae 

Ta]ri.a}io  tovosa  (California  Newt)® 

Family  PI e thodont i dae 

Ensatina  esahsaholtzU  (Ensat ina)"*” 

Batpaahoseps  attenatus  (California  Slender  S.'>lamander) 
Aneides  lugubria  (Arboreal  Salamander)'*’ 

Order  Anuar 

Fami ly  Pelobatidae 

Saaphiopus  harmondi  (Western  Spadefoot) 

Family  Bufonidae 

Bufo  boreas  (Western  Toad)"*" 

Bufo  miavosaaphus  (Southwestern  Toad)’’ 

Fami ly  Hy I i dae 

Hyla  pegilla  (Pacific  Treefrog)’*' 

Hyla  Califovniae  (California  Treefrog)® 

Fami ly  Ran i dae 

Bana  aurora  (Red-legged  Frog)’*’" 

Rana  boylei  (Foothill  Yellow-legged  Frog)° 

Rana  aatesbeiana  (Bullfrog)’*’® 


*  Species 
0  Species 
+  Species 


protected  by  California  Fish  and  Game  Code, 
regulated  by  California  Fish  and  Game  Code, 
observed  furing  the  survey. 


1975 

1975 
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TABLE  4.2.2.  Checklist  of  Observed  and  Expected  Reptiles  at  Vandenberg  AFB. 

Class  Repti 1 ia 

Order  Che  Ionia 

Family  Testudinidae 

Clerrmys  mavmopata  (Western  Pond  Turtle)"*"© 

Family  Chelonidae 

Chelonia  mydas  (Green  Turtle) 

Caretta  aaretta  (Loggerhead) 

Family  Dermochel yi dae 

Dermoahelys  coriaea  (Leatherback)*^ 

Order  Squamata:  Suborder  Sauria 
Family  Iguanidae 

Saeloporus  oaaidentalis  (Western  F-nce  Lizard)'*’ 

Uta  stansburiana  (Side-blotched  Lizard)"*" 

Phrynosoma  aoronatian  (Coast  Horned  Lizard)"*"© 

Fami ly  Scincidae 

Eimeoes  ekiltonianus  (Western  Skink)"*^ 

Fami ly  Teidae 

Cnemidophoms  tigris  (Western  Whiptail) 

Fami ly  Anguidae 

Gerrhonotus  multioarinatus  (Southern  Alligator  Lizard)'*' 

Fami ly  Annei  1 1 i dae 

Annie lla  pulahra  (California  Legiess  Lizard)"*"© 

Order  Squamata;  Suborder  Serpentes 
Fami iy  Colubridae 

Diadophia  punetatus  (Ringneck  Snake) '*’ 

Contia  tenuis  (Sharp-tai led  Snake) 

Mastiaophis  lateralis  (Striped  Racer)'*' 

Mastiaophis  flagellum  (Coachwhip) 

Coluber  aonstriator  (Racer)'*' 

Salvadora  hexalepis  (Western  Patch-nosed  Snake) 

Pituophis  melanoleucus  (Gopher  Snake)'*' 

Larrpropeltis  sonata  (California  Mountain  Kingsnake)° 
Lampropeltis  getulus  (Common  Kingsnake)"*"© 

Rhinoaheilus  leaontei  (Long-nosed  Snake) 

Tharmophis  sirtalis  (Common  Garter  Snake)'*’ 

Thamnorhis  elegans  (Western  Terrestrial  Garter  Snake)^ 
Tharmophis  aouahi  (Western  Aquatic  Garter  Snake)"*"© 

Tantilla  planiaeps  (Western  Black-headed  Snake) 

Hypsiglena  torquata  (Night  Snake) 

Fami ly  Crotal i dae 

Cro talus  viridis  (Western  Rattlesnake)"*" 


•  Species  1  is  ted  as  endangered  by  U.S  Fish  and  Wildlife  Service,  1974. 
0  Species  reguiated  by  California  Fish  and  Game  Code,  1975. 

+  Species  observed  during  the  survey. 
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for  "normal"  activity.  Because  of  their  tolerance  to  high  temperatures, 
most  reptiles  are  active  during  late  spring  and  summer.  Likewise,  offspring 
of  the  year  appear  in  spring  through  mid-summer. 

The  status  of  sea  turtles  occurring  off  the  coast  of  Vandenberg  AFB  still 
remains  uncertain.  Sea  turtles  are  predominantly  widespread  in  warm  seas. 

All  species  come  to  shore  to  lay  eggs  in  tropical  and  subtropical  beaches 
throughout  the  world.  Their  occurrence  off  the  coast  of  Vandenberg  AFB  are 
probably  uncommon.  Records  from  Point  Conception  north  are  incidental  and, 
in  some  cases,' dubious  (ref.  19).  Species  which  may  occur  off  Vandenberg  AFB 
as  seasonal  visitors  or  waifs  are  as  follows; 

1.  Green  Turtle  (Chelonia  mydas) :  On  the  Pacific  coast  this 
species  is  common  as  far  north  as  San  Quintin  Bay,  Baja 
California  and  occasionally  reaches  bays  along  southern 
California.  According  to  Stebbins  (ref.  19),  "...it 

was  formerly  common  in  San  Diego  Bay,  and  there  are  old 
dubious  records  from  San  Francisco".  This  species  has 
been  the  subject  of  a  conservation  program  for  prevention 
of  thei r  decl ine. 

2.  Loggerhead  Turtle  {Caretta  aaretta) :  This  species  ranges 
north  on  the  Pacific  coast  to  southern  California  and  upper 
Gulf  of  California.  It  has  been  observed  in  open  ocean  along 
the  California  coast  as  well  as  in  bays,  lagoons,  estuaries, 
salt  marshes,  and  river  mouths.  Its  occurrence  at  Vandenberg 
AFB  is  expected  on  an  irregular  basis. 
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3.  Leatherback  [Deznoohelys  ooviaea)'.  This  species,  weighing  up 
to  1,500  pounds,  is  occasional  as  far  north  as  Vancouver  Island, 

British  Columbia  (ref.  20).  Several  records  exist  for  California 
waters  and  may  occasionally  occur  off  Vandenberg  AFB.  The 
Leatherback  is  recognized  as  endangered  by  the  U.S.  Department 
of  Interior,  Fish  and  Wildlife  Service  (ref.  21). 

4.3-  Avi fauna 

The  taxonomic  check-list  of  avian  species  expected  to  occur  in  the  region 
of  Vandenberg  AFB  is  given  in  Table  4.3.1,  including  accepted  common  names  as 
species  numbers  from  the  A.O.U.  check-list  of  North  American  Birds  (ref.  22,  23). 
Section  4.5  is  a  summary  of  relative  abundance  and  diversity  of  bird  species 
censused  in  each  vegetation  type.  The  content  of  Table  4.3. 1  was  derived  from 
Grinnell  and  Miller  (ref.  24). 

Due  to  the  fact  that  birds  are  very  mobile,  several  species  may  be  seen 
in  more  than  one  plant  communitv.  This  is  also  a  result  of  the  behavioral 
preferences  shown  by  birds  toward  habitat  selection.  Several  species  may 
only  require  trees,  shrubs,  or  grasslands.  For  this  reason  wherever  trees 
are  present  one  may  find  a  particular  species  even  though  it  is  a  riparian 
woodland,  foothill  woodland,  or  pine  forest. 

4.4.  Mammalian  Fauna 

4.4.1.  General  aspects.  The  taxonomic  check-list  of  terrestrial  mammals 
expected  to  occur  in  the  Vandenberg  AFB  area  is  given  in  Table  4.4.1;  this 
table  is  based  on  information  given  by  Hall  and  Kelson  (ref.  25)*  Systematic 
observations  of  tracks,  scats,  sightings  and  life-trap  results  are  recorded  to 
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TABLE  4.3.1.  Checklist  of  Birds  in  the  Region  of  Vandenberg  AFB. 

I.  WATER  AND  SHORE  BIRDS 

Order  Gavi formes  (Loons) 

Family  Gavidae  (Loons) 

7  Gavia  irmer  (Common  Loon) 

10  •  Gavia  aratioa  pacifiaa  (Arctic  Loon) 

11+  Gavia  stellata  (Red-throated  Loon) 

Order  Podicipedi  formes  (Grebes) 

Family  Podicipedidae  (Grebes) 

3  Podiaeps  auvitue  (Horned  Grebe) 

2  Podiaeps  gvisegena  (Red-necked  Grebe) 

4+  Podiaeps  aaspiaus  oalifomiaus  (Eared  Grebe) 

1+  Aeahmorphorus  oaaidentalis  (Western  Grebe) 

6+  Podilymbus  podiaeps  (Pied-billed  Grebe) 

Order  Procel lari i formes  (Tube-nosed  Swimmers) 

Family  Procel lari dae  (Shearwaters,  Fulmars) 

95+  Puffinus  griseus  (Sooty  Shearwater) 

Family  Pelecanidae  (Pelicans) 

127+  Peleaanus  oaaidentalis  (Brown  Pelican) 

Family  Phal acrocoracidae  (Cormorants) 

P0c+  Phalaaz^aorax  auritus  (Double-crested  Cormorant) 
122+  Phalaaroaorax  peniaillatus  (Brandt's  Cormorant) 

Order  Ciconi i formes  (Herons,  Bitterns,  and  Ibeses) 

Family  Ardeidae  (Herons  and  Bitterns) 

194d+  Ardea  herodias  (Great  Blue  Heron) 

201c+  Butorides  viresaens  (Green  Heron) 

196+  Casmepodius  albus  (Common  Egret) 

202+  Nyatiaorax  nyoticorax  (Black-crowned  Night  Heron) 

190+  Botarus  lentiginosus  (American  Bittern) 

Order  Anserl formes  (Ducks,  Geese  and  Swans) 

Family  Anatidae  (Ducks,  Geese  and  Swans) 

173+  Branta  bemiala  (Brandt) 

172+  Branta  aanadensis  (Canada  Goose) 

132+  Anas  platyrhynahos  (Mallard) 

143+  Anas  aauta  (Pintail) 

139+  Anas  areaaa  (Green-winged  Teal) 

I4l+  Anas  ayanoptera  (Cinnamon  Teal) 

137+  Anas  ameriaana  (American  Wigeon) 

149+  Aytha  af finis  (Lesser  Scaup) 

142+  Anas  alypeata  (Northern  Shove ler) 

147+  Aythya  valisineria  (Canvas  Back) 

153+  Buaephala  albeola  (Buff le-head) 

165  Melanitta  deglandi  (\.ni  te-winged  Scooter) 

166+  Melanitta  perspiaillata  (Surf  Scooter) 

163  Melanitta  nigra  (Black  Scooter) 

167+  Oxyura  Jamaioensis  (Ruddy  Duck) 
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TABLE  4.3.1.  cont. 


Order  Falcon! formes  (Vultures,  Hawks  and  Eagles) 

Family  Cathartidae  (American  Vultures) 

325a*+  Cathartea  aura  (Turkey  Vulture) 

324R  Gyrmogypa  Califoxmianua  (California  Condor) 

Family  Accipitridae  (Hawks  and  Eagles) 

328*+  Elanua  leuourus  (White-tailed  Kite) 

331*+  Ciroua  ayaneus  (Marsh  Hawk) 

332*+  Aoaipiter  atriatua  (Sharp-shinned  Hawk) 

333*+  Aooipter  aooperii  (Cooper's  Hawk) 

339b*+  Buteo  lineatus  (Red-shouldered  Hawk) 

337b*+  Buteo  jamaiaensia  (Red-tailed  Hawk) 

349*+  Aquila  ahrysaetoa  (Golden  Eagle) 

352a*  Haliaeetua  leuoooephalus  (Bald  Eagle) 

Fami I y  Pandioni dae 

364*  Pandion  halii^bus  (Osprey) 

Family  Falconidae  (Falcons) 

356aR  Falao  peregrinus  (Peregrine  Falcon) 

360+  Falao  sparverius  (American  Kestrel) 

Order  Grui formes 

Family  Rallidae  (Rails,  Gal lenules  and  Coots) 

21  OR  Rallus  longirosiris  (Clapper  Rail) 

212+  Rallua  limioola  (Virginia  Rail) 

214+  Porzana  Carolina  (Sora) 

216. IR  Laterallus  jamaiaensia  (Black  Rail) 

221+  Fuliaa  americma  (American  Coot) 

219  Gallinula  ahlor  pus  (Common  Gallinule) 

Order  Charadri formes  (Shore  Birds,  Gulls  and  Terns) 

Family  Haematopodidae  (Oyster  Catchers) 

287+  Haematopus  haalimani  (Black  Oyster-catcher) 

Family  Charadri idae  (Plovers  and  Turnstones) 

270+  Pluvialis  aquatavoia  (Black-bellied  Plover) 

272  Pluvialis  dominiaa  (American  Golden  Plover) 

274+  Charadrius  semipalinatus  (Semi -palmated  Plover) 

278+  Charadrius  alcxandrinus  (Snowy  Plover) 

273+  Gharadrius  voaiferus  (Killdeer) 

281  Charadrius  moniana  (Mountain  Plover) 

282  Aphriza  virgata  (Surf  Bird) 

283+  Arenaria  interpres  (Ruddy  Turnstone) 

284+  Arenaria  melanoaephala  (Black  Turnstone) 

Family  Scolopacidae  (Snipes,  Sandpipers  and  Curlews) 

264+  Numeniua  amcriaanus  (Long-billed  Curlew) 

267+  Rimeniua  phaeop'/s  (Whiritbrel) 

249+  Limosa  fed 'a  (Marbled  Godwit) 

255+  Tringa  flavipes  (Lesser  Yellow  Legs) 

254+  Tringa  melanolenaus  (Greater  Yellow  Legs) 

256a+  Tringa  snlitaria  (Solitary  Sandpiper) 

263+  Aatitia  macularia  (Spotted  Sandpiper) 
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TABLE  4.3.1.  cont. 


258+  CatoptroplioiKin  eemipahnatu;-  (Willett) 

249+  Hcterosaelur,  inoanum  (Wandering  Tattler 

231b+  Li.rmodromus  gidaeiu  (Short-billed  Dowitcher) 

232  Lirmodromiis  s^olapac‘eus  (Long-billed  Dowitcher) 

234  Calidris  oanutus  (Knot) 

248+  Califris  alba  (Sanderling) 

247+  Calidi'is  mauvi  (Western  Sandpiper) 

242+  Calidris  minutilla  (Least  Tern) 

241  Calidris  bairdii  (Baird's  Sandpiper) 

233  Calidi'is  melanotos  (Pectoral  Sandpiper) 

243a  Calidi'is  alpina  (Dunlin) 

230+  Capella  gal  linage  (Snipe) 

Family  Recurvi rostr idae  (Avocets  and  Stilts) 

226+  Himantopus  mexicanu.s  (Black-necked  Stilt) 

225  Reaurvirostm  ameviaana  (American  Avocet) 

Family  Phalaropodidae  (Phalaropes) 

222  Phalaropus  fulicarius  (Red  Phalarope) 

224+  Steganopus  tricolor  (Wilson's  Phalarope) 

223  Lobipes  lobatus  (Northern  Phalarope) 

Family  Stercorari i dae  (Skuas  and  Jaegers) 

37  Stereo rariua  parisitiaus  (Parasitic  Jaeger) 

Family  Laridae  (Gulls  and  Terns) 

57+  Larus  heemanni  (Heermann's  Gull) 

54+  Larus  delawarensis  (Ring-billed  Gull) 

55  Larus  aanus  (Mew  Gull) 

5lb+  Larus  argentatus  (Herring  Gull) 

53+  Larus  aalifomioue  (California  Gull) 

42.1  Larus  hyperboreus  (Glaucous  Gull) 

60+  Larus  Philadelphia  (Bonaparte's  Gull) 

49b+  Larus  occidentalis  {Astern  Gull) 

40a  Rissa  tri dactyla  (Black-legged  Kittiwake) 

62a  Xema  sabini  (Sabine's  Gull) 

77  Chlidonias  ninra  (Black  Tern) 

64+  Hydroprogne  aaspia  (Caspian  Tern) 

69+  Sterria  forsteri  (Forster's  Tern) 

74aR+  Sterna  albifrons  (Least  Tern) 

65+  Thalasseus  maximus  (Royal  Tern) 

30a+  Uria  aalge  (Common  Murre) 

29+  Cepphus  columba  (Pigeon  Guillemot) 

I.  LAND  BIRDS 

Order  Gall i formes  (Gal lanaceous  Birds) 

Family  Phasianidae  (Quail  Partridges  and  Pheasants) 

294a+  Lophortyx  oalifomious  (California  Quail) 

Order  Col umbi formes  (Pigeons  and  Doves) 

Family  Columbidae  (Pigeons  and  Doves) 

312b  Columba  fasaiata  (Band- tailed  Pigeon) 

313.1+  Colomba  livia  (Rock  Dove) 

3l6a+  Zenaida  maoroura  (Mourning  Dove) 
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TABLE  A.3.1.  cont. 


Order  Cud  i  formes  (Cuckoo-Iike  Birds) 

Family  Cuculidae  (Cuckoos,  and  Roadrunners) 

387aR  Coaayzue  amepiaanus  (Yellow-billed  Cuckoo) 

385+  Geoaoacyx  aalifomianus  (Roadrunner) 

Order  Strigi formes  (Owls) 

Family  Tytonidae  (Barn  Owls) 

365+  Tyto  alba  (Barn  Owl) 

Family  Strigidae  (Typical  Owl) 

373  Otua  asia  (Screech  Owl) 

375+  Bulbo  lirginianus  (Great  Horned  Owl) 

379  Glauoidium  gnoma  (Pigmy  Owl) 

367  Asia  flaimeus  (Short-eared  Owl) 

378R+  Speotyto  auniaiaularia  (Burrowing  Owl) 

Order  Captrimulgi  formes  (Goat  Sucker-like  Birds) 

Family  Captrimulgidae 

I*l8+  Phalaenoptilus  nuttallii  (Poor-Will) 

Order  Apodi formes  (Swifts  and  Hummingbirds) 

Family  (Apodidae  (Swifts) 

^25+  AeronoMtes  saxatilis  (White-throated  swift) 

Family  Trochilidae  (Hummingbirds) 

^29+  Apchiloahus  alexandvi  (Black-chinned  Hummingbird) 

431+  Calypte  anna  (Anna's  Hummingbird) 

43^+  Selaapliovus  aasin  (Allen's  Hummingbird) 

Order  Corac i i formes  (Roller-like  Birds) 

Family  Alcedinidae  (Kingfishers) 

390+  Megaaeryle  alayon  (Belted  Kingfisher) 

Family  Picidae  (Woodpeckers) 

413+  <"olaptes  auratus  (Common  Flicker) 

407+  Melanerpea  formicivorua  (Acorn  Woodpecker) 

408  Aoyndesmys  lewis  (Lewis  Woodpecker) 

393  L'endvocopes  villoaus  (Hairy  Woodpecker) 

394+  Jcndrocopos  pubesoens  (Downy  Woodpecker) 

397+  i'cndvocopos  nuttallii  (Nuttall  Woodpecker) 

Order  Passeriformes  (Perching  Birds 

Family  Tyrannidae  (Flycatchers) 

448+  Tyrannus  vociferans  (Cassin  Kingbird) 

466+  Enjjyidonax  traillii  (Willow  Flycatcher) 

469  Empidonax  wrightii  (Gray  Flycatcher) 

464+  Empidonax  di ffioilis  (Western  Flycatcher) 

462+  Contopus  aordidulus  (Western  Wood  Pewee) 

459  Nuttallomis  borealis  (Olive-sided  Flycatcher) 

Family  Alaudidae  (Larks) 

474+  Eremophila  a  pestris  (Horned  Lark) 
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TABLE  A.3- I .  cont. 


Family  Hi rundinidae  (Swallows) 

615+  Taahynineta  thalassLna  (Violet-green  Sv/allow) 

61^  Iridoproane  bioolor  (Tree  Swallow) 

616  Riparii  ripavia  (Bank  Swallow) 

612+  shell  don  pyrrhonota  (Cliff  Swallow) 

611+  Progne  subis  (Purple  Martin) 

Family  Corvidae  (Jays,  Magpies  and  Crows) 

^78  Cyanooitta  stelleri  (Steller's  Jay) 

481+  Apheloaoma  aoeruleseens  (California  Scrub  Jay) 

476+  Pica  nuttallii  (Yellow-billed  Magpie) 

486  Corvus  covax  (Common  Raven) 

488+  Corvua  braahyrhynohoa  (Common  Crow) 

Family  Paridae  (Tits) 

733+  Parua  inomatua  (Plain  Titmouse) 

743+  Padltriparua  minimus  (Common  Bush-tit) 

Family  Sittidae  (Nuthatches) 

727+  Sitta  oarolinenaia  (White-breasted  Nuthatch) 

Family  Chamaeidae  (Wren-tits) 

742+  Chamaea  faaoiata  (Wren-tit) 

Family  Cinclidae  (Dippers) 

701  Cinalua  mexioanue  (Dipper) 

Family  Troglodyt i dae  (Wrens) 

722  Troglodytea  troglodytea  (Winter  Wren) 

719+  Thryomanes  bewiokii  (Bewick's  Wren) 

725+  Telmatodytea  paluatria  (Long-billed  Marsh  Wren) 

715  Salpinatea  obsoletua  (Rock  Wren) 

Family  Mimidae  (Mockingbirds  and  Thrashers) 

703+  Mimua  polyglottoa  (Mockingbird) 

710+  Toxostoma  redivivum  (California  Thrasher) 

Family  Turdidae  (Thrushes) 

761  Turdus  migvatopius  (American  Robin) 

763  Ixoreua  naeviua  (Varied  Thrush) 

759  Catharus  guttatua  (Hermit  Thrush) 

758+  Cathams  uatulatua  (Swainson's  Thrush) 

767+  Sialia  mexiaana  (Western  Bluebird) 

Family  Sylviidae  (Gnatcatchers  and  Kinglets) 

748  Eegulua  aatmpa  (Golden-crowned  Kinglet) 

749+  Eegulua  calendula  (Ruby-crowned  Kinglet) 

Family  Bombyci 1 1 idae  (Waxwings) 

619  Bomby cilia  oediK>rum  (Cedar  Waxwing) 

Family  Laniidae  (Shrikes) 

622+  Laniua  ludovicianua  (Loggerhead  Shrike) 

Family  Vireonidae  (Vi reos) 

632+  Vireo  huttoni  (Hutton's  Vireo) 

627  Vireo  gilvua  (Warbling  Vireo) 


i  J 
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TABLE  4.3.1.  cont. 

Family  Parulidae  (Wood  Warblers) 

636  Mniotilta  varia  (Black  and  White  Warbler) 

646+  Vermivora  aetata  (O range -crov/ned  Warbler) 

652+  Dendpoioa  peteohia  (Yel  low  Warbler) 

656+  Dendroiaa  ao'oonata  (Yellow  Rumped  Warbler) 

669  Dendroiaa  oaaidentalis  (Hermit  Warbler) 

681+  Geothylpie  tr*iaas  (Yellow-throat) 

685+  Wilsonia  pusilla  (Wilson's  Warbler) 

Family  Icteridae  (Orioles,  Blackbirds  and  Meadowlarks) 

501+  Stumella  negleata  (Western  Meadowlark) 

493  Sturmus  vulgaris  (Starling) 

497  Xanthoaephalus  xanthoaephalus  (Yellow-headed  Blackbird) 

498+  Agglaiue  phoeniaeus  (Red-winged  Blackbird) 

505+  laterus  auaullatus  (Hooded  Oriole) 

504  laterus  parisorum  (Scott  Oriole) 

508+  laterus  galbuta  (Northern  Oriole) 

510+  Euphagus  ayanocephalus  (Brewer's  Blackbird) 

495+  Molothrus  ater  (Brown-headed  Cowbird) 

Family  Thraupidae  (Tanagers) 

607+  Piranga  ludoviaiana  (Western  Tanager) 

Fami ly  Fringi 1 1 idae 

596+  Pheuatiaus  melanoaephatus  (Black-headed  Grosbeak) 

+  Guiraaa  aaerulea  (Blue  Grosbeak) 

599+  Passerina  amoena  (Lazuli  Bunting) 

518  Carpodaaus  aassinii  (Cass in  Finch) 

519+  Carpodaaus  mexiaanus  (House  Finch) 

529+  Spinus  tristis  (American  Goldfinch) 

530+  Spinus  psaltria  (Lesser  Goldfinch) 

587+  Pipilo  erythrophthalarrus  (Rufous  Sided  Towhee) 

591+  Pipilo  fusaus  (Brown  Towhee) 

542+  Passeraulus  sandwiahenis  (Savannah  Sparrow) 

546  Aimodramus  eavannanm  (Grasshopper  Sparrow) 

552  Chondestes  grarmaaus  (Lark  Sparrow) 

580  Aimophila  rufiaeps  (Rufus-crowned  Sparrow) 

574  Antphispisa  belli  (Sage  Sparrow) 

567+  Junao  hyemalis  (Dark-eyed  Junco) 

560  Spizella  passerina  (Chipping  Sparrow) 

562  Spizella  breueri  (Brewer's  Sparrow) 

554+  Zonotriahia  leuaophrys  (White-crowned  Sparrow) 

585+  Passerella  iliaa.x  (Fox  Sparrow) 

581+  Melospiza  melodia  (Song  Sparrow) 

Family  Ploceidae  (Weaver  Finches) 

+  Passer  domestiaus  (House  Sparrow) 


*  Fully  protected  species  (State  and/or  Federal  laws) 

R  Rare  or  endangered  species  (State  and/or  Federal  laws) 

a 

b 

+  Species  observed  during  the  study. 
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table  4.4.1.  Checklist  of  Mammals  in  the  Region  of  Vandenberg  AFB. 

Order  Marsupial  ia 

Family  Didelphidae 

+  Didelphis  maraupinlia  (Common  Opossum) 

Order  Insect ivora 

Fami ly  Soricidae 

Notiosorex  oraufordi  (Gray  Shrew) 

+  Sorex  ormatus  (Ornate  Shrew) 

+  Sovex  trowl  indgii  (Trowbridge's  Shrew) 

Fami ly  Tal pidae 

+  Saapanus  latimanus  (Broad-footed  Mole) 

Order  Chiroptera 

Family  Vesperti I ionidae 

Myotis  ywnanensis  (Yuma  Myotis) 
f^otia  thysancdes  (Fringed  Myotis) 

Myotis  evotis  (Long-eared  Myotis) 

Myotis  volmo  (Long-legged  Myotis) 

Myotis  aaliformious  (California  Myotis) 

Myotis  aubuLatans  (Smal 1 -footed  Myotis) 
Pipiatrellue  hespomis  (Western  Pipistrelle) 
Eptesteus  fuscmf  (Big  Brown  Bat) 

Pleaotua  tounsendi  (Lump-nosed  Bat) 

Lisiums  borealie  (Red  Bat) 

Laciurua  cine reus  (Hoary  Bat) 

Corynorhinus  tomaendii  (Townsend's  Big-eared  Bat) 
Antrozoua  pallidus  (Pallid  Bat) 

Fami ly  Molossidae 

Tadarida  brasilenaia  (Brazilian  Free-tailed  Bat) 
EuntOps  perotia  (Greater  Mastiff  Bat) 


Order  Lagomorpha 

Family  Leporidae 

+*  Lepus  aalifomiaua  (Black-tai  led  Jack  Rabbit) 

+*  Sylvilagus  audubonii  (Desert  Cottontail) 

T*  Sylvilagus  bachnani  (Brush  Rabbit) 

Order  Rodent i a 

Fami ly  Sciuridae 

Eutamias  merriami  (Merriam's  Chipmunk) 

+  Spermorphilua  (Citellus)  beeaheyi  (California  Ground  Squirrel) 
+*  Saiurus  griaeua  (Western  Gray  Squirrel) 

Family  Geomyidae 

+  Thomomya  umbrinua  (Southern  Pocket  Gopher) 

Fam  i  I  y  He  te  romy  i  dae 

+  Perognathue  aalifomiaua  (California  Pocket  Mouse) 

+  I)  Dipodomys  heemanni  (Heermann's  Kangaroo  Rat) 

1)  Dipodomys  venuatus  (Graceful  Kangaroo  Rat) 

+  1)  Dipodomys  agilia  (Agile  Kangaroo  Rat) 
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Table  Jt.4.1. 


cont. 


Fami  ly  Cricetidae 

Onyohomys  torridua  (Southern  Grasshopper  Mouse) 

+  Reithrodontomys  magalotia  (Western  Harvest  Mouse) 

+  Peromyscus  oalifoxmiaua  (California  House) 

+  Peromysous  maniculatua  (Deer  Mouse) 

+  Peromysous  hoylii  (Brush  Mouse) 

+  Peromyscus  truei  (Pifton  Mouse) 

+  Neotoma  lepida  (Desert  Wood  Rat) 

Neotoma  fuscipes  (Dusky-footed  Wood  Rat) 

+  Microtus  aalifomious  (California  Vole;  Ca.  Meadow  Mouse) 
Family  Castoridae 

+  Castor  aanadensis  (Beaver) 

Fami  ly  Muridae 

Rattus  rattua  (Black  Rat) 

Rattus  noroegiaua  (Norway  Rat) 

Mus  musoulue  (House  Mouse) 

Order  Carnivora 

Fami iy  Canidae 

+  Canis  latrana  (Coyote) 

+* **  Uroayon  ainereoargenteua  (Gray  Fox) 

Family  Procyonidae 

**  Bassarisaus  astutua  (Ringtailed  Cat) 

+*  Prooyon  lotor  (Raccoon) 

Fami 1 y  Mus tel i dae 

+  Mustela  frenata  (Long-tailed  Weasel) 

+  Taxidea  taxua  (Badger) 

Spilngale  graailis  (Western  Spotted  Skunk) 

+  Mephitis  mephitis  (Striped  Skunk) 

Fami ly  Fel  idae 

**  Felix  aonaolor  (Mountain  Lion) 

+*  Lynx  rufus  (Bobcat) 


Order  Artiodactyla 

Fami ly  Cervidae 

+*  Dama  (Odoooileus)  hemionus  (Mule  Deer) 

Fami ly  Suidae 

+*  Sue  scrofa  (Feral  Pig) 


*  Species  regulated  by  California  Department  of  Fish  and  Game  and  California 
Fish  and  Game  Commission. 

**  Fully  protected  species  under  current  California  law. 

1)  Thought  by  some  mammalogists  to  be  conspecifics  (ref.  26). 

+  Species  observed  during  the  survey. 


124 


date  by  vegetational  association,  along  with  expected  vegetational  affinities, 
in  Table  6.1.5  of  Volume  I.  Section  4.5  Includes  a  summapy  of  relative 
abundance  and  diversity  of  mammals  sampled  in  each  major  vegetation  type. 

A  taxonomic  problem  seems  to  be  evident  in  the  genus  Dipodomye  (Kangaroo 
ratsj  in  the  vicinity  of  Vandenberg  AFB.  Three  species  are  described  from 
the  vicinity:  D.  agiliSt  D.  venue  tuB,  and  D.  heermanni.  All  three  may  be 
conspecific  (ref.  25),  and  further  investigation  of  series  collected  during 
the  course  of  this  project  may  aid  in  resolution  of  the  systematic  status  of 
this  group.  Field  identifications  to  date  on  live  specimens  indicate  both 
D.  hermanni  and  D.  agilie;  however,  reliable  identification  can  only  be  made 
from  skulls  and  bacculi  (or  penis) . 

14.4.2.  Large  terrestrial  mammals.  Both  Sherman  and  pitfall  trapoing 
techniques,  designed  for  capture  of  amphibians,  reptiles,  and  small  mammals, 
are  not  applicable  for  large  mammals  such  as  bobcat,  coyote,  mule  deer  and 
feral  pig.  The  occurrence  of  these  species  is  based  on  sightings  in  the  field 
by  project  personnel  as  well  as  competent  Vandenberg  AFB  personnel. 

This  section  of  the  report  will  be  directed  to  large  mammals  observed  on 
base  during  daily,  routine  field  work  commencing  on  July  30,  1974, and  terminating 
on  June  6,  1975-  In  most  cases,  numbers  of  observations,  area  observed, 
and  specific  vegetation  types  will  be  given  in  the  following  annotated  list. 

In  addition,  evidence  by  scat,  tracks,  dens,  or  carcasses  were  employed  to 
confirm  the  presence  of  large  mammal  species. 

Black-tailed  Jackrabbit:  This  species  was  observed  in  nearly  every 
vegetation  type.  It  was  most  abundant  in  stabilized  dune  and  annual  grassland 
vegetation  on  Burton  Mesa.  Although  the  Black-tailed  Jackrabbit  reproduces 
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year-round,  their  numbers  are  regulated  by  such  predators  as  eagles,  hawks, 
owls  and  snakes  (including  rattlesnake)  (ref.  26). 

Desert  Cottontail:  Also  called  the  Audubon  Cottontail,  this  species  is 
perhaps  (with  the  possible  exception  of  the  California  Ground  Squirrel)  the 
most  frequently  seen  large  terrestrial  mammal  on  base.  It  is  found  in  nearly 
every  vegetation  type,  with  the  exception  of  Tanbark  Oak  forest.  Preferring 
somewhat  low  brush  cover  such  as  chaparral  and  coastal  sage  scrub,  this  species 
is  only  occasionally  seen  in  the  Sudden  Ranch  area.  Coyote,  fox,  bobcat, 
hawks,  and  owls  are  known  predators  of  the  Desert  Cottontail. 

Brush  Rabbit:  Unlike  the  Desert  Cottontail,  the  Brush  Rabbit  prefers 
extremely  dense  wooded  and  brush  areas  where  it  feeds  in  close  proximity  to 
its  hiding  place  (ref.  26).  This  species  was  occasionally  seen  on  Vandenberg 
AFB.  Like  most  species  of  hares  and  rabbits  of  the  southwest,  the  Brush 
Rabbit  will  breed  year-round  with  three  to  six  in  a  litter.  Predators  are 
the  same  as  those  for  the  Desert  Cottontail. 

Herr  I  am  Chipmunk:  According  to  ingles  (ref.  26),  this  species  frequents 
large  stands  of  chaparral  and  foothill  woodland  and  may  extend  up  to  7,000 
feet  into  open  coniferous  forests  in  the  southern  half  of  California. 

Herriam  Chipmunk  was  not  seen  during  the  survey,  although  it  is  expected 
uncommonly  ir.  Bishop  Pine  forest.  Oak  Woodland,  Tanbark  Oak  forest,  and  tall 
stands  of  dense  chaparral. 

California  Ground  Squirrel:  This  species  is  common  throughout  the  year 
in  disturbed  areas  on  Vandenberg  AFB.  Sudden  Ranch  area  has  the  largest 
on-base  population  of  this  squirrel,  perhaps  as  a  result  of  overgrazing  and 
reduction  of  native  chaparral  and  coastal  sage  scrub  communities. 


126 


Western  Gray  Squirrel:  Restricted  to  Bishop  Pine  forest,  this  species 


was  occasionally  seen  off  Santa  Ynez  Ridge  Road  and  Lucio  Road  during  spring 
and  summer  months.  Currently,  there  are  two  individuals  nesting  in  the  burned 
pine  forest  at  quadrat  HB-457  (Appendix  A). 

Beaver:  Introduced.  Chiefly  nocturnal  in  habits,  the  beaver  was  not 

observed  at  Vandenberg  AFB.  Three  dams  were  seen  on  the  San  Antonio  Creek  in 
the  vicinity  of  El  Rancho  Road  bridge;  five  dams  were  present  on  the  Santa 
Ynez  River  just  west  of  the  Federal  Correctional  Institution.  According  to 
Mr.  Jim  Johnston,  California  Department  of  Fish  and  Game  was  unsuccessful  at 
introducing  beaver  in  Honda  Creek. 

Coyote:  This  species  has  been  seen  abroad  in  every  existing  vegetation 
type  during  both  day  and  night  It  was  frequently  seen  in  the  cantonment 
area  around  buildings  and  foraging  among  eucalyptus  trees.  Few  coyotes  exist 
in  the  highly  disturbed  Sudden  Ranch  area  due  to  the  non-availability  of  food 
through  habitat  destruction. 

Gray  Fox:  According  to  several  airmen  on  base,  the  gray  fox  has  occupied 
buildings  nd  subsequently  established  dens  in  the  cantonment  area.  Scats 
were  seen  in  chaparral  on  south  Vandenberg  AFB,  and  one  adult  was  observed 
crossing  Santa  Ynez  Ridge  Road  and  into  low  chaparral. 

Ringtai led  Cat :  This  secretive,  nocturnal  animal  frequents  caves,  crevices, 
and  hollow  trees  in  thick  brush  and  forested  areas.  Although  not  seen  on  the 
survey,  this  species  is  expected  in  Honda  and  Bear  Creek  Canyons.  This  is  a 
fully  protected  species  under  California  law. 

Raccoon :  Tracks  were  present  in  close  proximity  to  permanent  bodies  of 
water,  i.e.  Honda  Canyon,  Bear  Creek  Canyon,  Santa  Ynez  River,  San  Antonio 
Creek,  and  Mod  111  Lake.  Several  individuals  were  observed  around  the  VOQ 
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during  evening  hours, and  one  was  found  dead  on  Point  Sal  Road  north  of  Lions 
Head  in  August. 

Long-tailed  Weasel:  This  species  was  frequently  seen  on  roads  surrounded 
with  annual  grassland  fields  during  Apri I -September ,  particularly  in  the 
vicinity  of  the  Santa  Ynez  River  and  also  Burton  Mesa  along  13th  Street.  Few 
individuals  were  seen  in  fields  within  the  cantonment  area. 

Badger:  This  species  was  not  seen  during  the  survey.  It  probably  occurs 
uncommonly  in  open  grassland,  coastal  sage  scrub,  and  sparse  chaparral  vegetation. 

Western  Spotted  Skunk:  This  small,  nocturnal  skunk  favors  chaparral  and 
sparsely  wooded  areas  and  streamside  conditions.  It  probably  occurs  uncommonly 
at  Vandenberg  AFB. 

Striped  Skunk:  This  species  has  been  seen  on  numerous  occasions  throughout 
Vandenberg  AFB.  As  many  as  six  individuals  per  mile  were  counted  on  the  Lompoc- 
Casimalia  Highway  with  the  roadside  predominated  by  chaparral  vegetation.  One 
individual  was  seen  on  Espada  Bluff,  about  ]/k  mile  south  of  Sudden  Ranch. 

This  species  has  great  importance  in  rodent  and  insect  control. 

Opossum:  Introduced.  One  individual  was  found  on  the  Santa  Ynez  River 

bridge.  This  species  is  usually  active  at  night.  Probably  abundant  in  the 
Sudden  Ranch  area  but  also  found  in  Oak  Woodlands  and  riparian  streams! des 
where  they  feed  on  insects,  carrion  and  vegetable  material. 

Feral  Cat:  Introduced.  These  are  domestic  cats  which  have  reverted 
to  1  wild  state  and  have  adapted  to  a  diet  of  native  reptiles,  birds, 
and  mammals.  Several  were  seen  in  the  cantonment  area  around  buildings  and 
open  ruderal  fields.  One  individual  was  observed  fleeing  from  Oak  Mountain 
Road  down  a  storm  drain  and  into  dense  chaparral  on  January  12,  1975- 
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Bobcat  :  Observations  of  bobcat  on  Vandenberg  AFB  include  the  following 


areas : 

a)  19  August  197^#  Bear  Creek  Canyon  on  Old  Surf  Road,  Coastal  Sage 
Scrub/Riparian  Woodland;  one  individual,  adult. 

b)  22  August  197^,  Honda  Ridge  Road,  ]/k  mile  east  of  Coast  Road, 

Coastal  Sage  Scrub;  one  individual  adult. 

c)  1?  October  197^i  Bear  Creek  Canyon  near  quadrat  WA-4A6,  Riparian 
Woodland;  six  individuals  (2  adults  and  4  juveniles). 

d)  12  October  1974,  La  Salle  Canyon  Road,  Coastal  Sage/Riparian  Woodland; 
one  individual,  adult. 

e)  12  October  1974,  Honda  Canyon  Road,  Riparian  Woodland;  one  individual, 
adul t . 

f)  16  October  1974,  near  junction  Honda  Canyon  and  Coast  Roads,  Coastal 
Sage  Scrub  stabilized  dune;  one  individual,  adult. 

g)  16  January  1975,  Bear  Creek  Canyon,  ca.  1/4  mile  east  of  Old  Surf 
Road,  Riparian  Woodland;  one  individual,  adult. 

h)  4  June  1975,  1.5  mile  west  of  Tranquil  Ion  Peak  on  Honda  Ridge  Road, 
Chaparral /Coastal  Sage  Scrub;  one  individual,  juvenile. 

All  observations  of  bobcat  at  Vandenberg  AFB  indicate  a  rather  large 
population,  particularly  in  canyons  of  riparian  woodland. 

Mountain  Lion:  This  is  the  largest  species  of  cat  in  California  and  is 
suffering  rapid  decline  in  numbers  throughout  its  range.  It  seldom  attacks 
livestock  if  deer  are  plentiful  and  there  are  only  a  few  authentic  cases  of 
attacks  on  human  beings  (ref.  26).  There  have  been  sightings  or  evidence  of 
mountain  lion  reported  by  military  personnel  in  Bishop  Pine  forest  and  Purissima 
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Point,  although  these  are  questionable.  No  individuals,  tracks  or  scat  were 
discovered  at  Vandenberg  AFB  by  field  personnel. 

Mule  Deer.  This  species  was  seen  on  numerous  occasions  in  every  vegeta¬ 
tion  type  at  Vandenberg  AFB.  Population  estimates  of  2,500-3,000  were  suggested 
for  deer  occurring  on  base  (ref.  27),  although  this  figure  seems  high  based  on 
availability  of  primary  feeding  areas.  Accurate  estimates  are  given  in  section 
7.3,  Volume  I.  Chaparral  vegetation  provides  browse  for  mule  deer  as  well  as 
grassland  bordering  the  Santa  Ynez.  Ceanothus  sp.  in  drainages,  canyons,  and 
mesas  is  e-xcellant  browse  for  this  species.  Few  deer  were  seen  in  the  vicinity 
of  Sudden  Ranch.  This  could  be  the  effects  of  1)  excessive  off-base  poaching, 

2)  competition  with  grazing  livestock,  and  3)  destruction  of  primary  feeding 
resources.  Compton  (ref,  27)  discussed  deer-aircraft  collision  hazards  at 
Vandenberg  AFB  and  suggests  that  an  "...effective  control  of  the  problem  is 
possible  wjth  a  specially  constructed  fence  and  limited  habitat  alteration". 
Large  herds  (i.e.,  20+)  have  been  seen  in  chaparral  land  circling  the  airfield 
as  well  as  on  lawns  within  the  cantonment  area. 

Feral  Pig:  Introduced.  On  Vandenberg  AFB,  it  is  most  abundant  in  San 
Antonie  Creek  and  associated  Barka  Slough.  It  has  been  observed  in  areas  of 
dense  Ripaiian  woodland  or  wetland  scrub  such  as  Bear  Creek  Canyon,  Honda 
Creek,  and  the  Santa  Ynez  River  valley.  Freshly  broken  turf,  up-rooted  plants 
and  numerous  tracks  were  evidence  of  feral  pig  activity  along  wetland  areas 
throughout  the  base. 

4.4.3.  Bats .  Bats  are  the  only  mammals  of  true  flight.  A  total  of  24 
species  occur  in  California,  nearly  all  being  i nsect i vorus .  Of  this  total, 

14  species  of  bats  are  expected  at  Vandenberg  AFB;  none  were  seen  during  the 
entire  survey.  The  absence  of  bats  an  Vandenberg  AFB  may  be  associated  with 


130 


long  periods  of  heavy  fog  and  a  reduction  of  flying  insects.  Furthermore, 
fog  may  impair  their  echolocation  system,  although  this  hypothesis  needs  to 
be  substantiated.  Several  attempts  were  made  to  document  the  occurrence  of 
bats  on  base.  Bridges  in  the  vicinity  of  Honda  Canyon,  old  barns  at  Sudden 
Ranch,  and  the  boat  house  were  carefully  searched  during  spring  and  winter 
nxjnths  without  success. 

Marine  mammals.  Due  to  the  close  proximity  of  the  100  fathom 
contour  curve  to  the  Vandenberg  shoreline,  any  normally  occurring  species  of 
marine  mammal  may  be  found  in  this  area.  In  addition,  any  north  Pacific 
temperate,  subtemperate  or  tropical  species  may  move  Into  this  area  with 
summer  waters,  and  many  more  northerly  forms  may  be  found  here  in  the  winter 
months,  (Table  4.i*.i».l). 

Order  Cetacea 

Suborder  Odontoceti 

Phoaoena  phoaoena  (Harbor  Porpoise).  The  Harbot  Porpoise 
ranges  from  Point  Barrow,  Alaska,  south  to  central  California  in  San  Luis 
Obispo  County.  It  occasionally  occurs  in  waters  off  southern  California  with 
only  one  record  in  Los  Angeles  Harbor.  One  skull  was  discovered  near  the 
mouth  of  tne  San  Antonio  River  in  December,  197^*  This  species  probably 
occurs  uncommonly  along  the  coast  of  Vandenberg  AFB. 

Suborder  Mysticeti 

Esahriahtius  glaucus  (California  Gray  Whale).  During  the 
period  from  December  through  May  the  gray  whale  is  the  most  commonly  observed 
marine  mammal  in  the  Vandenberg  area.  During  the  summer  months  gray  whales 
feed  in  the  western  Bering  Sea  and  adjacent  Arctic  Ocean.  In  the  winter  months 
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table  A.4.4.1.  List  of  Marine  Mammal  Species  Occurring  off  Vandenberg  AFB 
in  Order  of  Probable  Abundance. 

Order  Cetacea 

Suborder  Odontoceti 

Fami ly  Delphinidae 

Laganm-hijnchus  oblicmidena  (Pacific  White-sided  Dolphin) 
Phor.ioenoides  dalli  (Oall's  Porpoise) 

Lisjodelphis  hovealia  (Northern  Right  Whale  Dolphin) 

*Phu.‘aana  phoooena  (Harbor  Porpoise) 

Oral  HUS  crca  (Killer  Whale) 

Suborder  Mysticeti 

*Esahric}itius  glauaus  (Gray  Whale) 

Balaenoptera  aautorostrata  (Minke  Whale) 

Megapteva  noveangliae  (Humpback  Whale) 

Balaenopteva  phyaalus  (Fin  Whale) 

Balaenoptera  bovealia  (Sei  Whale) 

Order  Carnivora 

Suborder  Fissipedia 

Enhydpa  lutvia  nereis  (Southern  Sea  Otter) 

Suborder  Pinnipedia 

*Eumetrpias  jabata  (Steller  Sea  Lion) 

*Zalophu8  aalifomianua  (California  Sea  Lion) 

*Phoaa  vitulina  (Harbor  Seal) 


*  Sightings  reported  during  the  present  study. 


132 


between  December  and  February, they  follow  the  coastline  to  the  breeding  lagoons 
of  Baja  California  in  groups  of  two  to  five.  The  reverse  or  northward  migra¬ 
tion  becomes  heavy  in  early  March  and  tapers  off  rapidly  in  early  May  (ref. 

28).  The  contour  of  the  coast  has  much  to  do  with  the  proximity  of  the  whales 
to  shore  and  any  promontory  that  lies  across  a  bight  or  bay  is  used  as  a 
landmark  point  (ref.  28).  They  may  approach  from  one  mile  to  within  a  few 
hundred  yards  of  shore  and  have  been  reported  to  surf  ride  breakers  (ref.  29). 

In  the  Vandenberg  area,  Point  Arguello  seems  to  serve  as  just  such  a  landmark 
point.  Consequently,  this  brings  the  entire  eastern  Pacific  grey  whale 
population  within  the  three-mile  restricted  zone  in  this  area.  At  present  the 
population  has  stabilized  at  about  10,000-12,000  individuals  (ref.  28). 

This  species  of  Cetacean  is  on  the  federal  list  of  rare  and  endangered  species. 
Numerous  sightings  close  to  shore  at  south  Vandenberg  were  made. 

Order  Carnivora 
Suborder  Fissipedia 

Enhydra  lutvia  nereis  (Southern  Sea  Otter).  Although  presently 
not  documented  in  the  Vandenberg  area,  the  former  range  of  the  California  sea 
otter  extended  from  the  Aleutian  Islands  to  Baja  California  (ref.  30).  Recently, 
the  population  in  the  area  of  Monterey,  Cal i fornia, has  been  expanding  rapidly, 
and  its  southern  range  has  extended  to  include  Point  Buchon  and  Avila  (ref. 

30).  Due  to  the  presence  of  kelp  and  the  relatively  undisturbed  rocky 
intertidal  zone,  the  Vandenberg  area  presents  an  ideal  sea  otter  habitat. 
Therefore,  considering  the  restricted  access  of  this  stretch  of  shoreline,  it 
is  quite  possible  that  the  sea  otter  may  have  already  established  a  colony  in 
the  northern  area  of  the  base.  However,  since  sea  otters  can  feed  only  in 
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rocky  zones,  this  would  itnply  a  migration  across  a  20-niile  Stretch  Of 
sandy  beach  from  Pismo  Beach  to  Mussel  Rock  and  Point  Sal.  This  would  hardly 
prove  a  serious  barrier  since  sea  otters  have  been  known  to  migrate  30 
miles  or  more  (ref.  31).  The  13  miles  of  coastline  between  Point  Buchon  and 
Pismo  Beach  should  also  not  be  a  deterrent  due  to  the  presence  of  much  ideal 
sea  otter  habitat.  The  total  area  which  must  be  traveled  is  estimated  at 
only  33  miles.  It  is  logical  to  assume  that  this  fully  protected  species, 
if  not  now  present,  will  shortly  be  found  in  the  Vandenberg  area--barr I ng 
the  intervention  of  man. 

Suborder  Pinnipedia 

Eumetopiaa  jabatj.  (Steller's  Sea  Lion).  The  range  of  the 
Steller  sea  lion  includes  the  Channel  Islands  of  the  southern  California 
coast  northward  to  the  Bering  Sea  (ref.  32).  Rookeries  are  most  often  found 
in  areas  of  remote  rocky  coasts  well  away  from  civilization.  The  breeding 
season  begins  early  in  May  when  the  adult  bulls  establish  their  territories. 
Females  arrive  and  give  birth  two  to  three  weeks  later  and  the  bulls  retain 
their  territories  until  August.  At  this  time  the  individual  males  are  thought 
to  migrate  northward  since  fewer  males  are  seen  on  the  California  coast  during 
the  winter  (ref.  32).  One  dead  adult  male  was  found  in  December  197^  near 
San  Antonio  Lagoon. 

Zalophus  aaliformianus  (California  Sea  Lion).  Much  of  the 
range  of  the  California  sea  lion  overlaps  that  of  the  Steller  sea  lion.  They 
exist  in  almost  equal  numbers  along  the  coast  and  also  frequent  remote,  rocky 
shores.  The  breeding  season  extends  from  the  month  of  May  through  June. 
Individuals  have  been  observed  from  Point  Arguello  north  to  Lion's  Head. 
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Vhoaa  vitulina  (Harbor  Seal).  The  harbor  seal  is  distributed 
along  the  Pacific  coasts  of  North  America  south  of  the  Aleutians  to  the 
coasts  of  California  and  Mexico  (ref.  32).  The  southernmost  limit  of  this 
species  is  most  likely  Cedros  Island  off  Baja  California.  This  species 
normally  pups  on  land  or  on  a  sandbank  with  the  first  births  occurring  in 
April.  Observations  by  the  Naval  Undersea  Center,  San  Diego  have  confirmed 
breeding  activity  in  the  Vandenberg  area  (Leatherwood ,  per.  comm.).  Numerous 
adults  utilize  rocky  shore  areas  from  the  boat  house  (south  of  Point  Arguello) 
to  Purissima  Point  for  hauling  grounds.  As  many  as  69  in  a  group  have  been 
recorded. 


4.5-  Structure  and  Dynamics  of  Vertebrate  Communities 
In  the  following  tables,  the  quantitative  aspects  of  the  vertebrate 
sampling  programs  described  in  Section  4.1  are  summarized.  Table  4.5.1 
lists  the  abbreviations  used  in  recording  the  occurrence  of  each  vertebrate 
species  in  subsequent  Tables  4.5.2  to  4.5.5.  Table  4.5.2  describes  the  total 
capture  frequencies  of  vertebrates  taken  In  Sampling  Period  I  (27  September 
to  19  October  1974),  by  vegetational  association.  Table  4.5.2  contains  these 
data  for  Sampling  Period  II  (5  Janaury  to  29  January  1975).  Tables  4.5.4  and 
4.5.5  present  these  data  for  Sampling  Periods  III  (21  March  to  11  April  1975) 
and  IV  (12  May  to  6  June  1975),  respectively.  These  tables  provide  a  summary 
of  all  the  raw  field  data  used  in  deriving  the  next  set  of  tables,  terrestrial 
vertebrate  relative  abundance  (and  diversity)  summaries. 

Table  4.5.6  contains  the  above  described  summaries  of  relative  abundance 
and  diversity  for  amphibians,  reptiles  and  small  mammals  taken  at  permanent 
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stations,  by  time  of  year.  Each  vegetational  unit  is  treated  separately,  and 
the  sub-sections  of  Table  are  as  follows:  1  -  Bishop  pine  forest, 

2  -  Tanoak  forest,  3  ~  Oak  Woodland,  k  -  Riparian  Woodland,  5  "  Chaparral, 

6  -  Coastal  Sagebrush  (normal  phase),  7  ~  Coastal  Sagebrush  (stabilized  dune 
phase),  8  -  Coastal  Sagebrush  (purple  sage  phase),  9  -  Annual  Grassland, 

10  -  Coastal  Salt  Harsh. 

Estimates  of  avian  relative  abundance  and  diversity  are  compiled  in  Table 
4.5-7,  from  permanent  sampling  quadrat  transects  and  other  areas.  These  data 
are  presented  by  census  season,  by  vegetational  community  or  habitat  type. 

The  sub-units  of  Table  4.5.7  are  as  follows:  1  -  Bishop  Pine  forest,  2  - 
Tanoak  forest,  3  "  Oak  Woodland,  4  -  Riparian  Woodland,  5  "  Chaparral, 

6  -  Coastal  Sagebrush  (all  phases),  7  ’  Annual  Grassland,  8  -  Coastal  Salt 
Marsh,  9  "  Fresh  Water  Marshes  and  Lakes,  10  -  Coastal  Lagoons,  and  11  - 
Coastal  Strand. 
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Tabic  4.5.1. 


Codes  for  Vertebrate  Species  Listed  in 
Tables  4.5.2  to  4.5.5. 


Abbreviation 

Species 

Common  Name 

Ecj 

Ensatina  eschscholtzi 

Ensatina 

Bat 

Batrachoc  ps  attenuatus 

Slender  Salamander 

Alu 

Aniedes  lugubris 

Arboreal  Salamander 

Hre 

Hyla  regilla 

Pacific  Tree  Frog 

Soc 

Sceloporus  occidentalis 

Western  Fence  Lizard 

Pco 

Phrynosoma  coronatum 

Coast  Horned  Lizard 

Esk 

Eumeces  skiltonianus 

Western  Skink 

Gmu 

Gerrhonotus  multicarinatus 

Southern  Alligator  Lizard 

Dpu 

Diadophis  punctatus 

Ringneck  Snake 

Pme 

Pituophis  melanoleucus 

Gopher  Snake 

Tel 

Tharanophis  elegans 

Western  Terrestrial  Garter  Snake 

Tsi 

Thamnophis  sirtalis 

Western  Aquatic  Garter  Snake 

Cvi 

Crotalus  viridis 

Pacific  Rattlesnake 

Sor 

Sorex  omatus 

Ornate  Shrew 

Str 

Sorex  trowbridgii 

Trowbridge  Slirew 

Dhe 

Dipodomys  heerraanni 

Heerman’s  Kangaroo  Rat 

Dag 

Dipodomys  agilis 

Agile  Kangaroo  Rat 

Turn 

Thonmomys  umbrinus 

California  Pocket  Gopher 

Pea 

Perognathus  califomicus 

California  Pocket  Mouse 

Rme 

Reithrodontomys  megalotis 

Western  Harvest  Mouse 

Pci 

Peromyscus  califomicus 

California  Mouse 

Pma 

Peromyscus  maniculatus 

Deer  Mouse 

Ptr 

Peromyscus  true! 

Pinyon  Mouse 

Pbo 

Peromyscus  boy lei 

Brush  Mouse 

Nfu 

Neotoma  fuscipes 

Dusky-footed  Woodrat 

Nle 

Neotoma  Icpida 

Desert  Woodrat 

Mca 

Microtus  califomicus 

California  Vole 
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+Based  on  six  sampling  quadrats 
Based  on  two  sampling  quadrats 
all  others,  four  sampling  quadrats 


Table  4.5.3.  QUADRAT  SAMPLING  RESULTS  BY  VEGETATIONAL  ASSOCIATION 
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♦Based  on  six  sampling  quadrats 

♦Based  on  two  sampling  quadrats  -  all  others,  four  sampling  quadrats 
xincludes  supplemental  Sherman  trap  data  in  absence  of  pitfalls 


Table  4.5.4.  QUADRAT  SAMPLING  RESULTS  BY  VEGETATIONAL  ASSOCIATION 
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+Based  on  six  sampling  qviadrats 
♦Based  on  two  sampling  quadrats 
all  others,  four  sampling  quadrats 


Table  4.5.5.  QUADRAT  SAMPLING  RESULTS  BY  VEGETATIONAL  ASSOCIATION 
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♦Based  on  six  sampling  quadrats  *Based  on  two  sampling  quadrats  All  others,  four  sampling  quadrats 


TABLE  4. 5-6-1.  Terrestrial  Vertebrate  Relative  Abundance  Sunimary,  Bishop  Pine  Forest.  Abundances 
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T  =  pitfall  and  Sherman;  Simpson's  diversity  index  (D5)  based  on  T.  See  text  for 
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TABLE  ^-5. 6-3-  Terrestrial  Vertebrate  Relative  Abundance  Summary,  Oak  Woodland.  (See  Table 
i4.5-6"J  for  explanation.) 
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TABLE  A. 5-6-4.  Terrestrial  Vertebrate  Relative  Abundance  Summary,  Riparian  Woodland.  (See  Table 
A. 5.6-1  for  explanation.) 
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TABLE  ^.5.6-5.  Terrestrial  Vertebrate  Relative  Abundance  Summary,  Chaparral.  (See  Table  4.5.6- 
for  explanation.) 
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TABLE  4. 5.6-6.  Terrestrial  Vertebrate  Relative  Abundance  Summary,  Coastal  Sagebrush  -  Normal  Phase. 
(See  Table  4. 5. 6-1  for  explanation.) 
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TABLE  Terrestrial  Vertebrate  Relative  Abundance  Summary,  Coastal  Sagebrush  -  Stabilized 

Dune  Phase.  (See  Table  ^.5-6-1  for  explanation.) 
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TABLE  4. 5. 6-9.  Terrestrial  Vertebrate  Relative  Abundance  Summary,  Annual  Grassland  (including  ruderal 
areas).  (See  Table  ^-S-^-l  for  explanation.) 
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TABLE  4.5.6-10.  Terrestrial  Vertebrate  Relative  Abundance  Sunxnary,  Coastal  Salt  Marsh.  (See  Table 
4. 5. 6-1  for  explanation.) 


r 


•  o 
0)  • 
>  1/) 
< 

+ 

u. 

<d|x 

>- 


u 

0) 

4-1 

u 

03 

<§l 

X 

4-1 

-3- 


u 

4) 

4-i 

u 

03 

O'! 

■o 

u. 


u 

0) 

4-t 

U 

0: 

<^1 

“O 

c 

<N 


03 

<^1 


1-1 

t/l| 

Q-l 

Hi 

oo| 

0.1 


</>l 


Q-l  a 


U 

c 

■o 

c 

3 

< 

</) 

O 

U 

0) 

a 

(/) 


tn 

c 

0) 


a 

E 

< 


0) 


o. 

0) 

oc 


rA 

^  —  0 

•4- 

-4* 

. 

« 

• 

•  <Ni  H.  m 

00 

0 

o^  \0  <>l  — 

.4 

(/) 

+  I+1+I+I 

+  1 

+  1 

>• 

0 

03 

LA  l/\  LA  tA 

0 

NX) 

•0 

• 

• 

vo  -a*  a^ 

.4* 

a 

C^4  LA  tA 

CM 

05 

CsJ 

rA 

u 

4-* 

^  CO 

LA 

CM 

A|  rA  LA  rA 

LA 

CM 

CA 

— 

— 

CM 

c 

LA  LA  0  1 

0 

0 

CM  CM  LA  1 

0 

II 

CM 

CA 

“O 

\A 

03 

0 

-4“  <n-d*  00 

LA 

03 

CA 

LA 

.0 

tA 

03 

-4-  OWO  1 

<T\ 

4-» 

CAOO  CM  1 

-4 

rA 

CM 

rA 

-a* 

E 

4^ 

nX>  <r\  MD  1 

vA 

CM  GO  CM  1 

-4“ 

11 

0) 

CM 

CA 

tn 

1— 

0 

03 

00  1  i  1 

00 

P 

t  1  1 

5 

03 

E 

00  CM  1  1 

0 

» •> 

^  CM  1  1 

-4- 

O' 

CA 

fA 

c 

• 

13 

00  CM  1  t 

.  0 

0 

—  CM  1  • 

-4* 

11 

0 

rA 

rA 

(/) 

4. 

0 

mm 

•)5 

•j; 

03 

-D 

w 

CA  ^  00  1 

CM 

—  CO  LA  1 

LA 

vD  1 

L. 

CM 

1 

03 

•  j 

4^ 

C 

1  LA  0  1 

LA 

1  LA  1 

CM 

”  1 

5 

CM 

1 

0 

0  1 

4J 

CA\X>  00  t 

«—  1 

CM 

03 

3 

■0 

0) 

> 

4-» 

03 

0) 

^  1 

L. 

t/> 

03 

03 

3 

-D 

a 

0 

C  , 

0 

£ 

c 

$ 

4J  03  4) 

>- 

tA  ^ 

4-1 

(/> 

0)  0  ^ 

03 

*— 

a 

>  >  LO 

u 

U> 

03 

U 

c 

^  1 

U 

03  03  03  a> 

0 

03  1 

4-1 

X  —  03 

-0 

> 

3  C  TJ 

c 

CO* — 

3 

0 

*-  r  0  *- 

M 

03 

VI  ^  M-  ^ 

< 

vt 

4. 

—  4-1  L.  5 

03 

u 

m  v>  03  0 

«_ 

g  0)  03  03  ^ 

03 

U 

O. 

E  ^  0  0  H 

03 

03 

0 

Q. 

X 

H 

CO 

•i: 

c 

0 


03 

u 

0) 

a 

o 

c 


c 

0 


03 

4.4 

l/> 

a» 

c 


% 

03 

t/l 


03 

V. 

TJ 

03 

D 

cr 

0) 

c 

o 

> 

c 

o 


+ 


} 


1 


151 


id 


TABLE  4.5.7"l-  Avian  Relative  Abundance  Summary,  Bishop  Pine  Forest,  n  =  total 
number  observed;  #/man-hr  =  total  number  :  number  of  transects 
X  .25  hr/transect;  species  diversity  index  =  Simpson's  Dg.  See 
text  for  detai Is. 


Aut  umn 

Winter 

_i£ 

ring 

Year  Ave. 

Species 

n 

#/m-hr 

n 

^/m-hr 

n 

#/m-hr 

X  +  SD  (if/m-hr) 

California  Valley  Quail 

32 

43 

-- 

-- 

-- 

-- 

14.3 

Lazul i  Bunt i ng 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Wrent  i  t 

25 

33 

37 

37 

11 

1 1 

27.0  +  14.0 

Rufous-sided  Towhee 

21 

28 

1 

1 

4 

4 

11.0  +  14.8 

Common  FI i cker 

3 

4 

— 

-- 

2 

2 

2.0 

Whi te-corwned  Sparrow 

19 

25 

4 

4 

-- 

-- 

9.7 

Red-tailed  Hawk 

3 

4 

-- 

-- 

-- 

-- 

1.3 

Mourning  Dove 

1 

1 

— 

-- 

-- 

-- 

0.3 

Scrub  Jay 

12 

16 

— 

-- 

4 

4 

6.7 

Dark-eyed  Junco 

20 

27 

— 

-- 

3 

3 

10.0 

Turkey  Vulture 

1 

1 

— 

-- 

-- 

-- 

0.3 

California  Thrasher 

3 

4 

-- 

-- 

2 

2 

2.0 

Hermit  Thrush 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Black-tailed  Gnat  Catcher 

1 

1 

-- 

-- 

-- 

-- 

0.3 

House  Finch 

6 

8 

— 

-- 

-- 

-- 

2.7 

Western  Flycatcher 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Wi  1  son ' s  Warbler 

2 

3 

-- 

— 

-- 

-- 

1.0 

American  Goldfinch 

1 

1 

— 

-- 

-- 

0.3 

Lesser  Goldfinch 

12 

16 

— 

-- 

-- 

-- 

5.3 

Red-breasted  Nuthatch 

i 

1 

— 

-- 

-- 

-- 

0.3 

Swainson's  Thrush 

1 

1 

— 

-- 

-- 

-- 

0.3 

Hutton's  Vireo 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Bewick's  Wren 

-- 

-- 

1 1 

11 

1 

1 

4.0 

Ruby-crowned  Kinglet 

-- 

-- 

3 

3 

-- 

-- 

1.0 

<Yel  low-rumped  Warbler 

-- 

-- 

2 

2 

-- 

-- 

0.7 

Fox  Sparrow 

-- 

-- 

2 

2 

-- 

-- 

0.7 

Bush-t  1 1 

-- 

-- 

-- 

-- 

2 

2 

0.7 

Anna ' s  Humingb  i  rd 

-  • 

-- 

-- 

4 

4 

1.3 

Total  Relative  Abundance 

168 

221 

60 

60 

33 

33 

104.7  +  102 

Species  Diversity  Index 

D  = 
s 

8.84 

Os  = 

2.42 

Os  = 

6.68 

5.98+  3.27 

Ave/spp  =  3-73  +  6.0 
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TABLE  4.5. 7-2.  Avian  Relat  ive  Abundance  Summary,  Tanoak  Forest. 
Table  4. 5. 7-1  for  explanation.) 


(See 


Autumn 

Winter 

Spring 

Year  Ave. 

Species 

n 

#/m-hr 

n 

#/m-hr 

n_ 

#/m-hr 

X  +  SD  (#/m-hr) 

Western  Fly  Catcher 

15 

30 

— 

-- 

-- 

-- 

10.0 

Red-breasted  Nuthatch 

1 

2 

— 

-- 

-- 

-- 

0.7 

Dark-eyed  Junco 

45 

90 

— 

-- 

1 

2 

30.7 

Wrent i t 

2 

4 

— 

-- 

-- 

-- 

1.3 

White-crowned  Sparrow 

8 

16 

— 

-- 

-- 

— 

5.3 

T  ree  Swa 1 1 ow 

30 

60 

-- 

-- 

-- 

-- 

20.0 

Common  FI i cker 

14 

28 

— 

-- 

-- 

-- 

9.3 

Rufous-sided  Towhee 

2 

4 

— 

-- 

-- 

-- 

1.3 

Scrub  Jay 

7 

14 

1 

2 

r- 

-- 

5.3 

Plain  Titmouse 

2 

4 

— 

-- 

-- 

-- 

1.3 

Western  B1 uebi rd 

5 

10 

— 

-- 

-- 

-- 

3.3 

Black-throated  Grey  Warbler 

2 

4 

-- 

-- 

-- 

-- 

1.3 

Mourning  Dove 

12 

24 

-- 

-- 

-- 

-- 

8.0 

Bewick's  Wren 

5 

10 

-- 

-- 

I 

2 

4.0 

Acorn  Woodpecker 

2 

4 

-- 

-- 

-- 

-- 

1.3 

Brown  Towhee 

3 

6 

-- 

-- 

— 

-- 

2.0 

House  Wren 

1 

2 

-- 

-- 

-- 

-- 

0.7 

Busht i t 

— 

-- 

-- 

-- 

5 

10 

3.3 

Anna's  Hummingbi  rd 

-  - 

•- 

-- 

•  - 

2 

4 

1.3 

Total  Relative  Abundance 

156 

312 

1 

2 

9 

18 

1 10.7  +  175 

Species  Diversity  Index 

0 

,  -  6.77 

D 

s  =  0.0 

■'s 

=  2.89 

3.22+  3.40 

Ave/spp  =*  5.81  +  7.68 
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TABLE  ^.5.7“3-  Avian  Relative  Abundance  Summary,  Oak  Woodland.  (See  Table 
^•5-7"l  for  explanation.) 


Autumn 

Winter 

Spring 

Year 

Ave . 

Species 

n 

#/m-hr 

n 

#/m-hr 

n 

#/m-hr 

X  +  SO  1 

[^/m-hr) 

Brown  Towhee 

2 

4 

1 

2 

5 

10 

5.3  + 

4.2 

Rufous-sided  Towhee 

A 

8 

3 

6 

5 

10 

8.0  + 

2.0 

Busht i t 

18 

36 

— 

-- 

7 

14 

16.7 

Wi  Ison's  Warbler 

6 

12 

— 

-- 

1 

2 

4.7 

Dark-eyed  Junco 

5 

10 

-- 

-- 

5 

10 

6.7 

House  Finch 

16 

32 

— 

-- 

-- 

-- 

10.7 

Red-tailed  Hawk 

5 

10 

-- 

-- 

-- 

-- 

3.3 

House  Wren 

1 

2 

— 

-- 

-- 

-- 

0.7 

Lazul i  Bunt i ng 

1 

2 

-- 

-- 

-- 

-- 

0.7 

Scrub  Jay 

8 

16 

3 

6 

1 

2 

8.0  + 

7.2 

Common  FI i cker 

3 

6 

1 

2 

-- 

-- 

2  7 

Yel low  Warbler 

2 

4 

-- 

-- 

-- 

-- 

1.3 

Lesser  Goldfinch 

23 

46 

-- 

-- 

-- 

-- 

15.3 

Wrent  i  t 

1 1 

22 

4 

8 

-- 

-- 

10.0 

California  Valley  Quail 

10 

20 

2 

4 

-- 

8.0 

Downy  Woodpecker 

1 

2 

-- 

-- 

1 

2 

1.3 

Traill ' s  FI ycatche r 

3 

6 

— 

-- 

-- 

-- 

2.0 

Great  Horned  Owl 

2 

4 

-- 

-- 

-- 

-- 

1.3 

Swainson's  Thrush 

1 

2 

-- 

-- 

-- 

-- 

1.3 

California  Thrasher 

1 

2 

-- 

-- 

1 

2 

1.3 

Song  Sparrow 

k 

8 

— 

-- 

-- 

-- 

2.7 

Chestnut-backed  Chickadee 

k 

8 

-- 

-- 

2.7 

Plain  Ti tmouse 

5 

10 

5 

10 

1 1 

22 

14.0  + 

6.93 

Bewick's  Wren 

6 

12 

6 

12 

4 

8 

10.7  + 

2.31 

Hermit  Thrush 

-- 

-- 

1 

2 

-- 

-- 

1.3 

Ruby-crowned  Kinglet 

-- 

-- 

5 

10 

5 

10 

6.7 

Hutton ' s  V i reo 

— 

— 

1 

2 

-- 

— 

1.3 

Golden-crowned  Sparrow 

-- 

-- 

1 

2 

-- 

-- 

1.3 

Anna's  Hummingbird 

— 

— 

— 

-- 

7 

14 

4.7 

Western  Glycatcher 

-- 

-- 

— 

-- 

7 

14 

4.7 

Western  B1 uebi rd 

-- 

-- 

— 

-- 

2 

4 

1.3 

White-crowned  Sparrow 

-  - 

-  - 

-- 

-  - 

3 

6 

2.0 

Total  Relative  Abundance 

142 

284 

33 

66 

65 

130 

160.0  + 

112 

Species  Diversity  Index 

Ds 

=  12.93 

5  =  9.53 

D, 

5  =  11 . 38 

11.28+ 

1.70 

^ve/spp  =  5.08  ^  4.56 
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TABLE  A.5-7"^.  Avian  Relative  Abundance  Summary,  Riparian  Woodland.  (See  Table 
^•5-7"l  for  explanation.) 


Autumn 

Winter 

Spri  ng 

Year  Ave. 

Species 

n 

#/m-hr 

n 

H/m-hr 

n 

^/m-hr 

X  +  SO  (#/in-hr) 

Busht i t 

70 

70 

-- 

-- 

— 

-- 

23-3 

Red-tai led  Hawk 

7 

7 

-- 

-- 

— 

-- 

2.3 

Wren-t i t 

**7 

47 

2 

2 

-- 

-- 

16.3 

Brown  Towhee 

15 

15 

3 

3 

-- 

-- 

6.0 

Bewick's  Wren 

2 

2 

8 

8 

25 

25 

1 17.  +  11.9 

Rufous-sided  Towhee 

13 

13 

1 

1 

3 

3 

5.7  +  6.4 

Common  Flicker 

1 

1 

-- 

-- 

-- 

-- 

0.3 

House  Wren  . 

2 

2 

-- 

-- 

-- 

-- 

1.3 

Song  Sparrow 

5A 

54 

-- 

-- 

14 

14 

22.7 

Lewwer  Goldfinch 

19 

19 

-- 

-- 

-- 

-- 

6.3 

Western  Flycatcher 

5 

5 

-- 

-- 

1 

1 

2.0 

Yel  lowthroat 

16 

16 

-- 

-- 

1 

1 

5.7 

Nuttall's  Woodpecker 

2 

2 

-- 

-- 

-- 

-- 

1.3 

Blue-grey  Gnatchatcher 

2 

2 

-- 

— 

-- 

-- 

1.3 

Allen's  Hummingbird 

1* 

4 

-- 

-- 

1 

1 

1.7 

Black  Phoebe 

5 

5 

-- 

-- 

-- 

-- 

1.7 

Ki  1 1  deer 

8 

8 

-- 

-- 

-- 

-- 

2.7 

Housa  Finch 

124 

124 

-- 

-- 

-- 

-- 

41.3 

Cl i Ff  Swal low 

50 

50 

-- 

-- 

-- 

-- 

16.7 

Belted  Kingfisher 

1 

1 

-- 

— 

-- 

-- 

0.3 

Mourning  Dove 

30 

30 

-- 

-- 

-- 

10.0 

Marsh  Hawk 

2 

2 

-- 

-- 

-- 

-- 

1.3 

Crow 

9 

9 

-- 

-- 

-- 

-- 

3.0 

Roughwinged  Swallow 

9 

9 

— 

-- 

-- 

-- 

3.0 

Great  Horned  Owl 

4 

4 

-- 

-- 

-- 

-- 

1.3 

Wilson's  Warbler 

13 

13 

-- 

-- 

5 

5 

6.0 

California  Thrasher 

1 

1 

-- 

-- 

-- 

0.3 

T ree  Swa 1  low 

8 

8 

-- 

-- 

-- 

-- 

2.7 

Yellow  Warbler 

2 

2 

-- 

-- 

-- 

-- 

1.3 

Loggerhead  Shrike 

1 

I 

-- 

-- 

-- 

-- 

0.3 

Downy  Woodpecker 

2 

2 

1 

1 

2 

2 

1.7  +  5.8 

Whi te-ta i  led  Ki  te 

10 

10 

-- 

-- 

-- 

-- 

3.3 

Turkey  Vul ture 

3 

3 

-- 

-- 

1 

1 

1.3 

Cooper's  Hawk 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Black-headed  Grosbeak 

8 

8 

— 

-- 

-- 

2.7 

California  Valley  Quail 

65 

65 

-- 

-- 

-- 

-- 

21.7 

Hutton's  Vireo 

1 

1 

-- 

-- 

-- 

0.3 

Anna's  Hummingbi rd 

1 

1 

— 

-- 

3 

3 

1.3 

Mockingbi rd 

-- 

-- 

1 

1 

-- 

0.3 

Hermi t  Th rush 

-- 

-- 

3 

3 

-- 

-- 

1  .0 

Ruby-crowned  Kinglet 

-- 

— 

17 

17 

— 

-- 

5.7 

Yel low-Rumped  Warbler 

— 

— 

48 

48 

7 

7 

18.3 

Dark-eyed  Junco 

— 

-- 

2 

2 

-- 

-- 

1.3 

Golden-crowned  Sparrow 

-- 

-- 

1 

1 

— 

-- 

0.3 

Orange-crowned  Warbler 

-- 

— 

-- 

-- 

1 

1 

0.3 

Western  Wood  Pewee 

-• 

-- 

-- 

2 

2 

0.7 

Total  Relative  Abundance 

617 

617 

CD 

87 

66 

66 

256.7  +  312 

Species  Diversity  Index 

“s 

=  11.11 

0, 

.  =  2.88 
> 

D. 

5  =  4.99 

6.33+  4.27 

Ave/spp  =  5-67  +  8.1*0 
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TABLE  ^.5.7-5.  Avian  Relative  Abundance  Summary,  Chaparral.  (See  Table  4.5.7-I 
for  explanation.) 


Autumn 

Winter 

_S£i 

ring 

Year  Ave. 

Species 

n 

#/m-hr 

n 

^/m-hr 

n 

#/m-hr 

X  +  SD  (#/m-hr) 

Scrub  Jay 

6 

6 

-- 

-- 

-- 

-- 

2.0 

Mocking  Bi  rd 

3 

3 

-- 

-- 

-- 

-- 

1 .0 

Wrent  i  t 

34 

34 

13 

13 

18 

18 

21.7  +  11.0 

Busht i t 

22 

22 

-- 

-- 

4 

4 

8.7 

California  Valley  Quail 

51 

51 

16 

16 

2 

2 

23.0  +  25.2 

Bewick's  Wren 

2 

2 

— 

-- 

-- 

-- 

1.3 

Loggerhead  Shrike 

2 

2 

-- 

-- 

-- 

-- 

1.3 

Black-headed  Grosbeak 

2 

2 

— 

-- 

-- 

-- 

1.3 

Western  Flycatcher 

5 

-- 

-- 

-- 

-- 

1.7 

Mourning  Dove 

30 

30 

-- 

-- 

-- 

-- 

10.0 

Rufous-sided  Towhee 

12 

12 

2 

2 

6 

6 

6.7  +  5.0 

Western  Bluebird 

4 

4 

— 

— 

-- 

-- 

1.3 

Lazuli  Bunting 

10 

10 

-- 

-- 

3.3 

Poorwi 1 1 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Say's  Phoebe 

I 

1 

— 

-- 

-- 

-- 

0.3 

Lark  Sparrow 

15 

15 

— 

-- 

-- 

-- 

5.0 

Cooper's  Hawk 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Plain  Titmouse 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Lesser  Goldfinch 

1 

1 

— 

-- 

-- 

-- 

0.3 

Dark-eyed  Junco 

4 

4 

-- 

-- 

-- 

-- 

1.3 

Brown  Towhee 

62 

62 

-- 

-- 

20.7 

Turkey  Vulture 

3 

3 

-- 

-- 

-- 

-- 

1.0 

Cal i fornia  Thrasher 

4 

4 

-- 

-- 

4 

4 

2.7 

Starl ing 

300 

300 

-- 

-- 

-- 

-- 

100 

Great  Horned  Owl 

3 

3 

— 

-- 

-- 

-- 

1.0 

Red-tailed  Hawk 

7 

7 

-- 

-- 

-- 

-- 

2.3 

Sharp-shinned  Hawk 

1 

I 

— 

-- 

-- 

-- 

0.3 

White-crowned  Sparrow 

9 

9 

-- 

-- 

1 

1 

3.3 

Barn  Owl 

2 

2 

-- 

-- 

-- 

-- 

0.7 

Common  FI i cker 

6 

6 

— 

-- 

-- 

-- 

2.0 

Wi Ison's  Warbler 

5 

5 

-- 

-- 

-- 

-- 

1.7 

Scrub  Jay 

— 

-- 

1 

1 

1 

1 

1.3 

Anna ' s  Hummi ngb i rd 

-- 

-- 

21 

21 

1 

1 

7.3 

Fox  Sparrow 

-- 

-- 

-- 

-- 

3 

3 

1.0 

Song  Sparrow 

—  - 

-- 

5 

5 

1.7 

Total  Relative  Abundance 

609 

609 

53 

53 

45 

45 

235.7  +  323 

Species  Diversity  Index 

*Ds 

=  10.35 

Ds 

=  3-37 

D, 

5  =  5.10 

6.27+  3.63 

Ave/spp  ■  6.80  +  17" 3 


*  without  starlings,  D5  =  7.3^  with  starlings 


TABLE  4.5. 7~6.  Avian  Relative  Abundance  Summary,  Coastal  Sage  (all  phases  combined). 
(See  Table  for  explanation.) 


Autumn 

Wi nte  r 

Spi 

ri  ng 

Year 

Ave. 

Species 

n 

^/m-hr 

n 

#/m-hr 

n 

^/m-hr 

X  +  SD  1 

[#/m-hr) 

California  Thrasher 

7 

6 

4 

2 

8 

4 

4.0  + 

2.0 

Brown  Thrasher 

1*8 

38 

6 

3 

8 

4 

15.0  + 

19.9 

Brewer ' s  B 1 ackbi rd 

2 

2 

-- 

-- 

-- 

-- 

0.7 

Cliff  Swa 1 1 ow 

60 

48 

-- 

-- 

-- 

-- 

2.7 

Wrent i t 

19 

15 

15 

6 

26 

14 

11.7  + 

4.93 

Marsh  Hawk 

6 

5 

-- 

-- 

-- 

-- 

1.7 

Loggerhead  Shrike 

7 

6 

1 

1 

2 

2 

3.0  + 

2.65 

California  Valley  Quail 

814 

67 

4 

2 

18 

9 

26.0  + 

35.7 

Purple  Finch 

11 

9 

-- 

-- 

-- 

-- 

3.0 

Black  Phoebe 

1 

1 

— 

-- 

-- 

-- 

0.3 

American  Kestrel 

17 

14 

-- 

-- 

-- 

-- 

4.7 

Busht i t 

58 

46 

40 

16 

11 

6 

22.7  + 

20.8 

Red-tailed  Hawk 

21* 

19 

1 

1 

1 

1 

7.0  + 

10.4 

Scrub  Jay 

7 

6 

-- 

-- 

1 

1 

2.0 

Common  FI i cker 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Roadrunner 

2 

2 

-- 

-- 

1 

1 

0.7 

Rufous-sided  Towhee 

5 

4 

2 

1 

19 

9 

White-crowned  Sparrow 

18 

14 

12 

5 

34 

19 

12.7  + 

7.  1 

Bewick's  Wren 

2 

2 

-- 

-- 

12 

7 

3.0 

Turkey  Vulture 

7 

6 

-- 

-- 

— 

-- 

3.0 

Sharp-shinned  Hawk 

1 

1 

-- 

-- 

-- 

— 

0.3 

Crow 

10 

8 

-- 

-- 

-- 

-- 

2.7 

Western  Flycatcher 

15 

12 

-- 

-- 

-- 

-- 

4.0 

Black-headed  Grosbeak 

3 

2 

-- 

-- 

-- 

-- 

0.7 

Black-chinned  Hummingbird 

2 

2 

-- 

-- 

-- 

-- 

0.7 

Allen's  Hummi ngb i rd 

2 

2 

-- 

-- 

-- 

-- 

0.7 

Bel  ted  Ki ngf i sher 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Western  B1 uebi rd 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Rube-crowned  Kinglet 

1 

1 

3 

2 

-- 

-- 

1.0 

Great  Horned  Owl 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Golden-crowned  Sparrow 

-- 

-- 

12 

5 

47 

23 

9.3 

Black-ta'led  Gnatcatcher 

-- 

-- 

1 

1 

-- 

-- 

0.3 

House  Finch 

-- 

-- 

-- 

-- 

8 

4 

1.3 

Western  Meadowlark 

-- 

-- 

-- 

-- 

1 

1 

0.3 

Cooper's  Hawk 

-- 

— 

-- 

-- 

1 

1 

0.3 

Anna's  Hummingbird 

-  - 

-- 

-  - 

-  - 

1 

1 

0.3 

Total  Relative  Abundance 

423 

342 

101 

45 

199 

107 

164.7  + 

157 

Species  Diversity  Index 

Os 

=  10.15 

5  =  6.78 

D, 

,  =  8.83 

8.591 

1.70 

Ave/spp  =  1*.05  +  5.86 
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TABLE  4.5-7"7-  Avian  Relative  Abundance  Summary,  Annual  Grassland.  (See  Table 
4.5.7"1  for  explanation.) 


Autumn 

Winter 

Spring 

Year 

Ave. 

Species 

n 

^/m-hr 

n 

#/m-hr 

n 

ft/m-hr 

X  +  SD  (#/m-hr) 

Red-tai led  Hawk 

33 

33 

5 

5 

1 

1 

13.0  + 

17.4 

Loggerhead  Shrike 

17 

17 

-- 

-- 

-- 

-- 

5.7 

Roadrunner 

8 

8 

— 

-- 

-- 

— 

2.7 

Red-winged  Blackbird 

501 

501 

-- 

-- 

-- 

-- 

167 

American  Kestrel 

7 

7 

-- 

-- 

-- 

-- 

2.3 

Western  Meadowlark 

24 

24 

1 

1 

1  1 

11 

12.0  + 

II. 5 

Mourning  Dove 

80 

80 

— 

-- 

-- 

-- 

26.7 

Brown  Towhee 

6 

6 

1 

1 

-- 

-- 

2.3 

Cal i forn i a  Thrasher 

2 

2 

-- 

-- 

-- 

-- 

0.7 

Rock  Dove 

30 

30 

-- 

-- 

-- 

-- 

10.0 

Red-shouldered  Hawk 

3 

3 

-- 

-- 

-- 

-- 

1  .0 

Brown-headed  Cowbird 

10 

10 

-- 

-- 

-- 

-- 

3.3 

California  Valley  Quail 

137 

137 

-- 

— 

-- 

-- 

45.7 

House  Finch 

65 

65 

18 

18 

5 

5 

29.3  + 

31.6 

Golden  Eagle 

2 

2 

-- 

-- 

-- 

-- 

0.7 

Barn  Owl 

2 

2 

-- 

-- 

-- 

0.7 

Allen's  Hummingbird 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Lesser  Goldfinch 

72 

72 

__ 

-- 

-- 

24 

House  Finch 

93 

93 

-- 

-- 

-- 

-- 

31 

Sharp-shinned  Hawk 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Black-headed  Grosbeak 

3 

3 

-- 

-- 

-- 

-- 

1 .0 

Bewick's  Wren 

2 

2 

-- 

-- 

4 

4 

2.0 

Western  Wood  Pewee 

6 

6 

-- 

-- 

-- 

-- 

2.0 

Wrent i t 

13 

13 

-- 

-- 

-- 

-- 

4.3 

Marsh  Hawk 

4 

4 

-- 

-- 

1 

1 

1.7 

Crow 

422 

422 

2 

2 

1 

1 

141.7  + 

CM 

Common  Flicker 

4 

4 

-- 

— 

-- 

-- 

1.3 

White-crowned  Sparrow 

15 

15 

-- 

-- 

6 

6 

7.0 

Scrub  Jay 

1 

1 

-- 

— 

-- 

-- 

0.3 

Turkey  Vulture 

12 

12 

-- 

-- 

4.0 

Lazul i  Bunt i ng 

1 

1 

-- 

-- 

-- 

0.3 

Western  Kingbird 

1 

1 

-- 

-- 

0.3 

Rufous-sided  Towhee 

1 

1 

-- 

-- 

-- 

0.3 

Ki  1  Ideer 

1 

I 

-- 

-- 

-- 

— 

0.3 

Black  Phoebe 

2 

2 

-- 

-- 

-- 

0.7 

Yel low-bi 1  led  Magpie 

34 

34 

-- 

-- 

-- 

11.3 

Horned  Lark 

I 

1 

-- 

-- 

-- 

0.3 

Brewer' s  Blackbi  rd 

45 

45 

-- 

-- 

-- 

-- 

15.0 

Wh i te- ta i led  Ki  te 

4 

4 

-- 

-- 

-- 

-- 

1.3 

Cooper's  Hawk 

1 

1 

-- 

-- 

-- 

0.3 

Starl i ng 

70 

70 

-- 

-- 

-- 

23.3 

Canon  Wren 

1 

1 

-- 

-- 

-  - 

-- 

0.3 

Lark  Sparrow 

13 

13 

-- 

-- 

-- 

4.3 

Western  Bluebird 

8 

8 

-- 

-- 

-- 

-- 

2.7 

Golden-crowned  Sparrow 

— 

-- 

2 

2 

-- 

-- 

0.7 

Song  Sparrow 

-- 

-- 

1 

1 

-- 

-- 

0.3 

Western  Flycatcher 

”  — 

•  " 

1 

1 

0.3 

Total  Relative  Abundance 

1759 

1759 

30 

30 

32 

32 

607.0  + 

998 

Species  Diversity  Index 

Ds 

=  6.41 

D, 

,  =  2.64 

D, 

,  =  5.77 

4.94j^ 

2.02 

Ave/spp  =  12.89  +  31-91 


TABLE  ^.5-7"8.  Avian  Relative  Abundance  Summary,  Coastal  Salt  Marsh.  (See 
Table  4.5. 7“1  for  explanation.) 


Autumn 

Wi  nte  r 

Spri  nq 

Year 

Ave . 

Spec i es 

n 

#/m-hr 

n 

^/m-hr 

n  §/m-hr 

X  +  SD 

(^/m-hr) 

Marsh  Hawk 

9 

12 

-- 

-- 

-- 

4.0 

Whi te-tai led  Ki te 

25 

33 

-- 

-- 

-- 

1 1.0 

Long-billed  Marsh  Wren 

25 

33 

2- 

4 

— 

12.3 

Cliff  Swa 1 1  ow 

1 

1 

-- 

-- 

-- 

0.3 

Red-ta i led  Hawk 

1 

1 

-- 

-- 

— 

0.3 

Turkey  Vulture 

3 

4 

-- 

-- 

__ 

1.3 

Savannah  Sparrow 

11 

15 

1  1 

22 

6  12 

16.3  + 

5.1 

Song  Sparrow 

22 

29 

-- 

-- 

__ 

9.7 

Black  Phoebe 

1 

1 

-- 

-- 

-- 

0.3 

House  Finch 

75 

100 

-- 

__ 

33.3 

White-crowned  Sparrow 

-- 

-- 

5 

10 

3.3 

Total  Relative  Abundance 

173 

229 

18 

36 

6  12 

92.3  i 

1  19 

Species  Diversity  Index 

Ds 

=  3.96 

Ds 

=  2.23 

Dj  =  0.0 

2.06+ 

1.99 

Ave/spp  =  8.37  +  9.99 
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TABLE  k.S-lS-  Avian  Relative  Abundance  Summary,  Fresh  Water  Marshes  and  Lakes. 
(See  Table  4.5. 7“1  for  explanation.) 


Autumn 

Winter 

Spring 

Year  Ave. 

Spec i es 

n 

#/m-hr 

n 

H/m-hr 

n 

#/m-hr 

X  ±  SD  (#/m-hr) 

American  Coot 

108 

108 

183 

244 

17 

34 

128.7  +  107 

Sora 

-- 

-- 

2 

3 

-- 

-- 

1 .0 

Eared  Grebe 

1 

1 

2 

3 

-- 

-- 

1.3 

Ruddy  Duck 

9 

9 

59 

79 

5 

10 

32.7  +  40.  1 

Canvasback 

-- 

-- 

1 

1 

-- 

-- 

0.3 

Song  Sparrow 

93 

93 

-- 

-- 

12 

24 

39.0 

Black  Phoebe 

4 

4 

-- 

-- 

1 

2 

2.0 

Red-shouldered  Hawk 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Cliff  Swal low 

118 

118 

-- 

-- 

-- 

-- 

39.3 

Evening  Grosbeak 

1 

I 

— 

-- 

-- 

-- 

0.3 

Allen's  Hummingbird 

4 

4 

-- 

— 

-- 

— 

1.3 

Marsh  Hawk 

2 

2 

-- 

-- 

2 

4 

2.0 

Common  Yel lowthroat 

36 

36 

-- 

-- 

4 

8 

14.7 

Lesser  Goldfinch 

26 

26 

-- 

-- 

-- 

-- 

8.7 

Wi 1  son ' s  Warbler 

2 

2 

-- 

-- 

-- 

-- 

0.7 

Pied-bi 1  led  Grebe 

3 

3 

-- 

-- 

1 

2 

1.7 

Mai  lard 

23 

23 

-- 

-- 

-- 

-- 

7.7 

Red-winged  Blackbird 

24 

24 

-- 

-- 

-- 

-- 

8.0 

Least  Sandpiper 

24 

24 

-- 

-- 

-- 

-- 

8.0 

Western  Sandpiper 

35 

35 

-- 

-- 

-- 

-- 

11.7 

Wi 1  son ' s  Phal arope 

5 

5 

— 

-- 

-- 

-- 

1.7 

Wh i te-ta i led  Ki te 

1 

1 

— 

-- 

-- 

-- 

0.3 

Kill  deer 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Black-necked  Stilt 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Northern  Phalarope 

38 

38 

-- 

-- 

-- 

... 

12.7 

Long-billed  Marsh  Wren 

18 

18 

— 

-- 

2 

4 

7.3 

Black-throated  Gray  Warbler 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Sol i tary  Sandpiper 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Green-winged  Teal 

1 

1 

— 

-- 

-- 

-- 

0.3 

Belted  Kingfisher 

2 

2 

-- 

-- 

-- 

-- 

0.7 

Lesser  Goldfinch 

-- 

-- 

-- 

-- 

1 

2 

0.7 

Cinnamon  Teal 

-  - 

-- 

-- 

-  - 

1 

2 

0.7 

Total  Relative  Abundance 

583 

583 

247 

330 

46 

92 

335.0  +  245.5 

Species  Diversity  Index 

=  8.38 

D, 

.  =  1.66 
> 

D, 

,  =  4.52 

4.85+  3.37 

Ave/spp  =  10.50  +  23.72 
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TABLE  ^.5.7'10.  Avian  Relative  Abundance  Summary,  Coastal  Lagoons.  (See  Table 
4.5. 7"1  for  explanation.) 


Autumn 

Winter 

Spring 

Year  Ave. 

Species 

n 

#/m-hr 

n 

l/m-hr 

n 

#/m-hr 

X  ±  SD  (^/m-hr) 

Least  Tern 

1  1 

1  1 

— 

-- 

-- 

-- 

3.7 

Long-bi 1  led  Curlew 

18 

18 

-- 

-- 

-- 

— 

6.0 

Snowy  Plover 

94 

S'* 

80 

80 

-- 

-- 

58 

Wi  1  let 

77 

77 

16 

16 

— 

-- 

31 

Western  Sandpiper 

i*2 

42 

-- 

-- 

4 

4 

15.3 

Wh i mb  re  1 

5 

5 

-- 

-- 

-- 

-- 

1.7 

Western  Gul 1 

17 

17 

740 

740 

82 

82 

280  +  400 

Heermann's  Gull 

22 

22 

-- 

-- 

-- 

-- 

7.3 

Sande  r 1 i ng 

58 

j8 

-- 

-- 

-- 

-- 

19.3 

Black-bellied  Plover 

3 

3 

6 

6 

-- 

-- 

3.0 

Forster's  Tern 

k 

4 

-- 

-- 

-- 

-- 

1.3 

Semi -palmated  Plover 

k 

4 

-- 

-- 

-- 

-- 

1.3 

Black  Turnstone 

1 

1 

10 

10 

-- 

-- 

3.7 

Brown  Pelican 

7 

7 

-- 

-- 

-- 

... 

2.3 

Least  Sandpiper 

78 

78 

-- 

-- 

1 

1 

26.3 

Great  Blue  Heron 

6 

6 

2 

2 

-- 

-- 

2.7 

Snowy  Egret 

4 

4 

-- 

-- 

3 

3 

2.3 

Eared  Grebe 

2 

2 

3 

3 

-- 

-- 

1.7 

American  Coot 

3 

3 

-- 

-- 

29 

29 

10.7 

Mallard 

162 

162 

-- 

-- 

-- 

-- 

54 

Green  Heron 

1 

1 

-- 

-- 

-- 

-- 

0.3 

Caspian  Tern 

2 

2 

-- 

-- 

-- 

-- 

0.7 

Ri ng-b i 1  led  Gull 

2 

2 

3240 

3240 

CO 

843 

1362  +1680 

Ruddy  Duck 

13 

13 

7 

7 

1 

1 

7.0  +  6.0 

Northern  Phalarope 

32 

32 

-- 

-- 

-- 

-- 

10.7 

Dowi tcher 

26 

26 

8 

8 

-- 

-- 

11.3 

Marbled  Godwit 

10 

10 

12 

12 

-- 

-- 

7.3 

Virginia  Rail 

1 

1 

1 

1 

-- 

-- 

0.7 

Greater  Yel 'owlegs 

7 

7 

-- 

-- 

-- 

-- 

2.3 

Pied-bi 1  led  Grebe 

5 

5 

3 

3 

-- 

-- 

2.7 

Surf  Scoter 

4 

4 

-- 

-- 

-- 

-- 

1.3 

Green-winged  Teal 

31 

31 

-- 

-- 

-- 

-- 

10.3 

American  Avocet 

3 

3 

-- 

— 

-- 

-- 

1.0 

Song  Sparrow 

-- 

— 

12 

12 

-- 

-- 

4.0 

American  Bittern 

-- 

-- 

2 

2 

-- 

-- 

0.7 

Western  Grebe 

-- 

-- 

2 

2 

-- 

-- 

0.7 

Great  Egret 

-- 

-- 

1 

1 

-- 

-- 

0.3 

Spotted  Sandpiper 

-- 

-- 

1 

1 

-- 

-- 

0.3 

Sora 

-- 

-- 

1 

1 

-- 

-- 

0.3 

Bel  ted  Ki ngf i sher 

-- 

-- 

1 

1 

-- 

-- 

0.3 

Long-billed  Marsh  Wren 

-- 

-- 

8 

8 

6 

6 

4.7 

Cinnamon  Teal 

-- 

-- 

-- 

-- 

5 

6 

2.0 

Royal  Tern 

-- 

-- 

-- 

-- 

4 

4 

1.3 

Total  Relative  Abundance 

755 

755 

4156  4156 

979 

979 

1963  +1902 

Species  Diversity  Index 

Ds 

=  10.16 

1  D, 

5  =  1.56 

D; 

5  =  1 .33 

4.36+  5.04 

Ave/spp  =  4A.63  +  208 


TABLE  Avian  Relative  Abundance  Summary,  Coastal  Strand.  (See  Table 

^•5.7“I  for  explanation. ) 


Autumn 

Winter 

Spring 

Year  AVe. 

Species 

#/m-hr 

#/m-hr 

#/m-hr 

X  ±  SD  (#/m-hr) 

Water  Pipit 

-- 

2 

-- 

0.7 

Black  Turnstone 

14 

43 

— 

19 

Western  Gull 

475 

250 

466 

397  +  127 

Heermann's  Gull 

289 

75 

115 

160  +  114 

Wh  i  mb  re  1 

83 

1 

-- 

28 

Wi  I  let 

171 

66 

<r\ 

125  +  53.8 

Red-breasted  Merganser 

1 

— 

-- 

0.3 

Surf  Scoter 

144 

-- 

11 

51.7 

Brown  Pelican 

98 

-- 

3 

33.7 

Wandering  Tattler 

13 

— 

-- 

4.3 

Pigeon  Gui 1 lemot 

17 

— 

-- 

5.7 

Brandt's  Cormorant 

5i9 

1 .2x10® 

-- 

-- 

173 

Sooty  Shearwater* 

-- 

-- 

* 

Ki  1  ideer 

5 

-- 

-- 

1.7 

Bonaparte ' s  Gull 

2 

-- 

-- 

0.7 

Black  Oystercatcher 

3 

— 

-- 

1 .0 

Marbled  Godwit 

9 

-- 

19 

9.3 

Black-bel 1 ied  Plover 

117 

-- 

II 

42.7 

Long-bi 1  led  Curlew 

37 

-- 

-- 

12.3 

Least  Sandpiper 

72 

-- 

-- 

24.0 

Snowy  Plover 

70 

-- 

-- 

23.3 

Dowi tcher 

6 

-- 

-- 

2.0 

Pied-b i 1  led  Grebe 

1 

-- 

-- 

0.3 

Sande  r 1 i ng 

230 

1 

I8l 

137  +  121 

Caspian  Tern 

4 

— 

-- 

1.3 

Common  Mur re 

4 

-- 

-- 

1.3 

Spotted  Sandpiper 

-- 

5 

-- 

2.0 

Total  Relative  Abundance 

2384 

443 

946 

1258  +1007 

Species  Diversity  Index 

Os  -  7.87 

D,  =  2.65 

D5  =  3.17 

4.56+  2.88 

Ave/spp  =  48.36  +  88.3 


*  excluded  from  calculations  (s-.--;  text) 
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6.  -  APPENDIX 


Permanent  Quadrat  Location  Sheets 
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Base  Map  No.  21 


QUADRAT  CHARACTERISTICS 
_  Grid  Ceil  Location  LC-103.fi 


Vegetation  Type_  m  hdoplanq 


Remarks  SPARSE  UNDERSTORY;  SOME  INDICATION  OF  GRAZING 


Slope  Exposure  NW 


_  Mean  Elevation  of  Quadrat  550* 


MAm  ««r« 

Reference  Directions  2.1  WI  NE  OF  SAN  ANTONIO  RD. 
ON  RIGHT.  NOTE  SIGH  “WILDLIFE  CONTROL  AREA” 


EAST.  FOUIITH  TURN-OFF 


LEGEND 

*SDSU  Monument  1 

AIRFIKLD  PAvewNTt 
I  .1  CIllTlHt  TO  M  RtTUMO 

I  '  '  'I  miTilio  TO  M  OOOMOMO 

- •MOUl.Dfa  >TOait.lt*T>0« 

OVIOOUN 


'my/':  '■ 

vv-/  !>?■{ 

'•>-  6'' ■  H"''  ■*:• 


ITHUCTUllCt 


UntTMt  TCMMMV 
atfTIM  TO  M  AOMMMCO 


NOAOS  AND  mUlKIMe 

IIMTNIO  MNCO 
tRiOTNiO  UMPRMO 


■nJ: 

rH!" 


''•■■'  ”  \-'<i  m 

r  V\  ’  '  -t\.  /  • 

j  .'-r'.  ’/r — '  ,/' 


-KA ->c .A  V.  :  A  - 1 .'.wS*?-  ! 


OTHCRS 

- IRItTiWO  MOPCOTT  iOawiWl 

L - iRIfTNtO  MMPCOTT  LMCMMCI 

- 1 - IRtiTWO  MOPtOTV  uMi 

(CAtCHCHTt  0«  PfOmTt) 

- — I-  CRIOTIMO  PCMC.WMt  0  OTMSI 

- •*  CRIOTMO  rtllCC,  CMAM  kMM 

-  — >  APPOOOCM  fOMC  AMO  O/V 

CLtMAOCt 


Contour  Interval =5  feet 


f#  IR4TMIO  OAliOOAO 

IKOTMO  COMTOtHI  LIMf 
€■»•▼»••  »*»«»  COVCO 
MAMlAOC  OlTCM 

MMictiioai 

<#-  POtC  4.«MI 
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QUADRAT  CHARACTtR.STICS 


Base  Map  No.  23 _ Grid  Cell  Location  EB-1QQ.7 

Vegetation  Type  ANNUAL  GRASSLAND _ 

Remarks 


Slop*  E«po*ur*  UNDEFINABLE  Mean  Elevation  of  Quadrat  70' 


Reference  Directions  0.3  MI  E  OF  EL  RANCHO  RD.  CA.  400' E  OF  PEA-SOUP 
LAKE;  EAST-WEST  BORDER  OF  EUCALYPTUS;  GATE  ALWAYS  LOCKED _ 


LEGEND 

*SDSU  Monument  3 


AIRFIELD  PAVEMENTS 


cizrz3 


T  .T  "1 


CltlTiNt  TO  M  nCTaiMCO 
CliSTtNO  TO  if  AOAMPOaiiO 
tHOUkOCK  tT4ftli.l2*TiON 
OvtORUN 


tTRUCTUUCS 


ClilTMO  4Cllil*llCNT 
CllfTINO  Mllt-MlliMtiCtiT 
UttTMt  TCIimAJiT 
OltTMit  TO  M  AtAMDOMCO 


MOAOS  AMO  ffARRINe 

■■■■  'i!  ClItTlMO  P«MO 
iwoTtiio 


othcms 


020 


CKItTiNt  W>0»CHTT  CWH<Wini> 
CKIITlIlO  POOMIITT  WMCILCAM) 
IWITIIIO  MtOMOTT  LM»( 
lIAICHiHTt  OOmiMlTf) 

TCIlOl.lOIOC  0  otmcr 

iRIfTMO  MMCC.  CM4IM  LtlM 

4r#t04CM  tom  MO  n/m 
CkUOMCt 
flNTMO  OAttROAO 
•bothm  comtouo  limc 

IIIOTHW  TOtl  COVKO 
OOMiMi  OlTCM 
OtMCfOlOH 

LlM 


Contour  Interval =5  feet 
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QUADRAT  CHARACTERISTICS 


Base  Map  No.  23  Grid  Cell  Location  FB-99.5 _ 

Vegetation  Type  RIPARIAN  WOODLAND _ 

Remarks  DENSE  PHASE  WITH  SPARSE  UNDERSTORY _ 

Slope  Exposure  UNDEFINABLE  Mean  Elevation  of  Quadrat  55' 


\ 


®  d)  (2) 


Reference  Directions  Q.6  HI  W  OF  LOMFOC»CA$MALIA  HWY  m  0.4  MI  F  OF 


EL  RANCHO  RD.;  GATE  ALWAYS  LOCKED;  QUADRAT  CA.  500'  E  OF  GATE 


•  LEGEND 


*SDSU  MONUMENT  4 

AmriCLD  PAVEMCNTS 


3  TO  iC  MT4l«tO 

3  CI>^Tiii«  TOM  AOAMOMfP 
r  tMOUCMK  tTAOILU  ATION 
C  OVCKIIU** 


STnucTunet 


CKItTlHO  MIIH*IIC«T 
ClItTittt 

fSlItTMO  TCIIM4MIV 
IIIOTIM  TO  M  ftOAMMCO 


MOAOS  AND  AANKINt 

CXIITtM  MMO 
V.V.'.*:  finTIM  MMMO 


QUADRAT  r.llARACTCR  I  STIC 

Base  Map  No.  2.1 _ Grid  Cell  Lncacioii_ 

Vegetation  Type  OAK  WOODLAND 


Slop*  Ex| 
Noutm 


Hear.  Elevation  of  Quadrat 

A' 


?  *0 

o 

7  /r^  ®  \% 

/  @  ®  It 

/  ® 

'  ) 

To  SAN  ANTtiMtO  KD.  «atr  ' 

Amo  ha«m  ej(re 

Reference  Directions  nilADRAT  I  nrATFfl  1  d  MT  NF  HF  CAN 


m  .c  -  A 


LEGEND 


QUADRAT  CKARACTFRTSilCS 

Base  Map  No.  28 _  Grid  Celi  Location  HB-87.6 

Vegetation  Type  CHAPARRAL _ 

Remarks  DENSE  PHASE 


Slope  Exposure  UNDEFINABLE  Hear.  EievaLiun  of  Quadrat  395' 


Reference  Directions  QUADRAT  LOCATED  0.3  MI  W  OF  AIRFIELD  RD.  AND  0.8 
HI  E  OF  13th  STREET  BETWEEN  TWO  DISTANT  EUCALYPTUS  STANDS. _ 


LEGEND 

*  SDSU  Monument  5 

AIHFiElD  PAVCMCNTI 

L  ..  I  H'iimc  TO  M  «|T»i«fD 

j _ OilTIM  TO  K  tlMOOMO 

l^mnTK  inOUlDtil  ITAtlillATiOM 

.CT  f  c 

STRUCTUMCS 

■|||||B  lltIfiM  ^mbancnt 

KW-KAIMMillT 

.  '  \  iKr«rM«  rca^MV 

M  mi— me 


NOAOS  AKO  MMKINO 
CiitiiM  P—0 
Cxitr—  UMNMO 

jlMf  ►IS 

tilT.NO  MIOOCOTV  i.MIIMmi 
ixtiTiMO  MOMiTTv  tacaiAM) 

-  I -  IkttTiNO  MOOIAIT  UM 

•  leilMNTt  00  PCOM 

I  •  littTlOO  PI«CC,V«f  •  OTNtO 
,  tst|TM|«  rinci.  CMAiai  LIIM 

•  —  eeeoOACM  fO>if  AM)  n/m 

Cl  KAAAKt 

.....  laifTtM  aeuAOAO 

m,-  failTMO  CCMtOuA  Line 

I  •  I  *  'WfO 

»  ^  UKAiMaAl  utIC*> 

'  ■  -ifTerit  re 

•  • 


Contour  Interval =5  ^eet 
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(,'UADRAT  character  I. ST  ICS 


Base  Map  No. 


Grid  Ceil  Location 


Vegetation  Type  COASTAL 


Remarks  PREDOMINANTLY  SALICORNI 


Slope 


Mean  i^ievatlon  of  Quadrat 


I 


~rb  BeAcM  et.uD 

/ 

/ 

/•©  ®  Q) 

I 

/  d)  (2)  (S> 

!  ®  ®  Q) 


To  S*»JTA  IRiwER. 


NOTE:  ALWAYS  TURN  LEFT; 
FOLLOW  SIGN  "VISITING 
CIVILIAN  FISHING  BEACH" 


Reference 


1^1 


[iia-HiTMViv/u 


lUilill 


Contour  Interval=5  feet 


•TauCTUNCS 


lllfTiM  MMMNfNT 
llttTINt  MMi*  PCmUllCliT 

iViirM*  Tcii#oa*iiT 
nitTIM  TO  M  MAMDOnCO 


m)A0S  AND  MMKINO 
iwtriMo  utrm^o 
OTHCltS 

- KXIITlM  MIOAfATt  LiHC{MrOl 

-  L -  IDtriHa  MOAtHTV  LMtCLCAKI 

- f—  rUtTIAO  MOPIATT  LiNC 

(CatCHCMTt  ON  NCNHlTtl 

-■ - ■—  IIItTIMO  ^tNCC.VlNt  0  OTMCN 

-n-^e—  IXttTMO  MNCC,  CMAIM  LINK 

- —  ANNNOACM  TONI  AMO  N/V 

CCtAMMCC 

I  ■  t  CllfTlM  NAILNOAO 

- - — IMtTNIO  COMTOON  LtMC 

TNtt  COVCN 

~  ONAIHAOC  DITCN 

DCNNCIilON 
Note  LiNt 
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QUADRAT  CHARACTERISTICS 


Base  Map  No.  __41 _  Grid  Cell  Location  VA-67.3 

Vegetation  Type  COASTAL  SALT  MARSH _ 

Remarks  PREDOMINANTLY  SALICORNIA 


Slope  Exposure  UNDE  FINABLE Mean  Elevation  of  Quadrat _ 8 

^(o*4TM 


'  '  - 

• 

—  - 

(5) 

(5) 

CD 

0 

(S> 

(2) 

V 


I 

I 

-n?aiL  I 

I 


>  TRWL  CLoSgD 


To  244 


Reference  Directions  0.5  MI  W  OF  JUNC.  HWY  246  AND  OCEAN  PARK  RD;  PARK  BY 


“OCEAN  BEACH  PARK"  SIGN.  CROSS  RR  TRACKS  AND  PROCEED  NORTH  A$  ABOVE 


Contour  Interval=5  feet 


LEGEND 


*SDSU  Monument  7 

AIRFIELD  PAVEMCNTt 
r^'  .'J  CXITINO  to  k  mtawcd 

I  '  imtTIMt  TO  K  AMMOOUtO 

I  MMinX  tHOULOCO  ITAOIUIIATION 


ovcmiuN 


tTMUCTUIICS 


IIIOTIM  OCMMHfllT 
CIIITlHt  MUMFCaiUMtllT 
IIIITMI  TCIIOOlIMT 
ClItTiM  TO  Of  40MMM0 


IIOAOS  AND  MNKINe 

CIIOTHIO  MNIO 
fiiOTiM  wpii^o 


OTHCNS 


ClItTlM  MOPCMTT  LMKMfQ) 
lUtTlNO  MMKIITV  LMOMCI 
IKItTINI  MOmiTT  i.Wf 
(lAICMHTI  Oil  PCNMtTI) 
ClItTWt  rCNCC.  WIM  0  OT»«l 
ClItTWO  MMCC.  CHAW  kMMI 

APOOOACN  lOM  AMO  H/W 
CtUMMCC 
CIIOTINO  OAtcMOAO 
lUlTlMO  COMTOUM  tINt 
IlffTlMO  Till  COVCO 
MMIAOC  OlTCN 
OIMICIIIOM 
IWI 
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(QUADRAT  CHARACTLKISTICS 


Base  Map  No.  41 _ 

Vegetation  Type  RIPAF 
Remarks  SPARSE  UNDER 


Slope  Expoeure  IflOEFI^ 


Grid  Ceil  Location 


I'ilU 


Mean  Llevatlon  of  Quadrat 


TO  TBtUtK  RD 


;‘®®a 


\  / 

\/ 


Reference  Directions 


THE  LEFT  (SOUIH)  ON  DIRT 


^  \  '  V' 


V 

>• 


f'**'  i  L  ■>  .eeai*  .. 


ii  ;.;•  /:*'•  1/ ■ ;  X.  V  "V' 


:3r35(^  ;  ,  •„.'  X  v\ 


Contour  Interval =5  feet 


hM\n 


LEGEND 


CKItTWt  TO  M  RfTftlHCO 
IltlTMO  TO  M  AtftHPOIlCO 
•NOUtDCfl  ITAOllilATlON 
WfOiON 


STRUCTUIICS 


IRIITMO  HMMMIIT 
CKIIDNO  MHI’^OIIANCOT 
IKIfTMO  TCa^MT 

ailTMO  TO  M  AtAMMCO 


ROADS  AND  MRKINO 

■  ■  CltOTINO  m^o 
iww’r.  cwoTiiio 


- -  -  (KSriM  INTO^TV  LMriMrni 

—  I - IIItTWO  MOKOTT  LlNCILUtri 

- r  — >•  CKlITtNO  TAOnOTT  LINC 

liASCMiNTI  OOHimiTII 

a - •—  (lilTiMO  MMCI.VHIC  •  w  401 

e  e>  iRttTWO  TINCI.  CHAIM  tiNH 

- AAAOOACM  lone  AMO  O/V 

UCAHAIlCt 
CliOTmO  OAILOOAO 

- - - CaitT«0  eOMTOUO  i.lMC 

miTlM  *AII  COVCA 
MAMAOC  ditch 
otwwiitOM 
AOLC  14NC 


QUADRAT  CHARACTERISTICS 


Base  Map  No.  _44 _  Grid  Cell  Location  SA-62.9 _ 

Vegetation  Type  COASTAL  SAGE  SCRUB _ 

Remarks  SPARSE  PHASE  STABILIZED  DUNE.  PREDOMINANTLY  HAPLOPAPPUS 


Slope  Exposure  UNDEFINABLE  Mean  Elevation  of  Quadrat_ 


95' 


EUCALYPTUS  BORDERING  EAST  SIDE  OF  COAST  RD 


LEGEND 


.  *SDSU  Monument  9 

AIRFIELD  PAVEHENTI 


CkiSTlN9  TO  K  ICTAIHCO 
ClllTMO  TOM  AOAVOOMiO 

iMOULDfR  ITA•(Ll^ATlOll 
OVERRUN 


tTUMCTUMCS 


IlilTMlO  RfMMNtHT 
CIltTlRO  KlM^RCRIMNgRT 
fVIOTRlO  TCMfOaMT 
tMItfWt  TO  M  uummM 


muos  AND  MAKINf 

IIItTlHO  PTMCO 
V.V.'.*:  lUtTNM  UIMMO 


OTHCAS 


- ClilTlWO  HMMRTV  LMtlMTO) 

-  L -  CltOTWO  RROMRTT  LMi(LCA«> 

- 1  CUOTtHO  RROHRTV  cmC 

IIAtCMNTt  OR  RtRMITfl 


IXllTINf  UllCl.WRIf  O  OTMtR 
imOTMO  RtRCC.  CMAIM  I.MR 
ARRROACN  lOM  AMO  O/V 
aCARMCf 
IRltriM  RAILROAO 
mOTNIO  CONTOUR  L*MC 
IRtOTHIO  TREE  eOVCN 
ORANIAM  OITCN 
eCRRCOOtOM 
ROCC  Ll«€ 
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OUADRAT  LHARACTl.PTSilCS 


Base  Map  No.  _ 47  Grid  Cell  Location  RA-RR.ft 

Vegetation  Type  COASTAL  SAGE  SCRUB  DINE.  <;TARTI  T7Fn 
Remarks  DENSE  PHASE 


Slope  Exposure 


NE _ Mean  Elevation  of  Quadrat 


Reference  Directions  ^  0«1  MI  SOUTH  OF  BEAR  CREEK  RD:  YELLOW  GATE  MARk<; 
CENTER  LINE  OF  QUADRAT. 


LEGEND 


*SDSU  Monument  10 

AIRFiCLD  RAVCMCNTt 


CBIITIII*  TO  M  tlTAiatO 
EltSTtM  TOM  AMNOOIICO 
tMOVtOCR  ITitltHAIlON 
ovcmiuN 


STRUCTUUCS 


llttTMO  rillMIlAIIT 
KXltTlM  TO  M  AOANOOMCD 


ROADS  AMO  RARKINO 

- ClItttHO  PMD 

V.  CWOTMM  UWIMO 


OTHCRS 


c  — 


■■ 


CKITINO  MOMIITV  LMCHMfai 
CWlTlHt  MOmtTV  LMKLCAM) 
flUlTiM  MOMIITT  UM 

ItAMHCMTI  OOMMlITt) 

fllitiliO  MNCC.OiM  t  OTMCM 

TIMCC.  CHAIN  LIIM 
AANNOACN  tONC  ANO  N/« 
CLCANANCC 
IIISTIIIO  NAK.NOAO 
IlitTWO  CONTOUN  LIMC 
tllOTiM  TNtC  cove* 
OHANIAM  DITCH 
OtMKIliON 
HOCC  LWC 


Contour  Interva1=5  feet 
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QUADRAT  CHARACTERISTICS 


Base  Map  No.  47 _  Grid  Cell  Location  VA-S.I-ft _ 

Vegetation  Type  ANNUAL  GRASSLAND _ 

Remarks  PREDOMINANTLY  HEMIZONIA _ 

Slope  Exposure  UNDEFINABLE  Mean  Elevation  of  Quadrat  iqn* 

(D 


TO  tma  cecc%c  no 

Reference  Dlrectlone  1.3  MI  E  OF  COAST  RD  AND  1.4  MI  W  OF  ARGUFI I  fi  RH 
JUST  WEST  OF  LARGE  STORAGE  TANK. _ _ 


0 

(§) 

(D 

© 

• 

© 

e 

\  y*  ' 

& 

'' 

i 

LEGEND 


IliITtNS  TO  M  OCTftHIII 
IlilTiMO  TO  N  AMIIOOOCP 
•HOVtPCa  •TAM.ttATiOM 


fTI«UCTUM$ 


ClItTMO  OCMiMtIit 
lEilTIM  MIM  •  Ot«MA««T 
IIItTMt  TCaWMV 
ClItTIM  TV  M  MAMMU 


MOAM  AMO  MIIKINO 

■  ■■  llliTIM  IMO 
V.V.'.T  CXttTMM  iMMO 


OTHCMS 


v.^.) 


CatiTiM*  MPVCKTV  cMmfSi 
CEIOTMIO  PIIQmTT  LWAJMtl 
CtIfTHiO  EWOAtUTT  LNC 
UAtCMMTt  m  PCKWTIt 
rBiSTiMt  rCMCC.VMIC  A  OTIO 
CI'ITMO  rtHCC.  CNAIM  INW 
AAOOOACM  tone  MO  A/* 
CLCAAAMCf 
CINTIM  OAICAOAA 
lUOTMIO  CONTOtfA  (.MIC 
ClftTiM  TAtE  COvm 
DOAMUOf  O'TCM 
Of  AOCfttiOH 
AOir  Lim 
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Contour  Interval -5  feet 


QUADRAT  CHARAf.il  RISTICS 


Base  Map  No.  48 _  Grid  Cell  Location  CB-5Q.5 _ 

Vegetation  Type  CHAPARRAL _ _ _ 

Remarks  DENSE  PHASE _ 

Slope  Exposure  UNDEFINABLE  Mean  Elevation  of  Quadrat 


Reference  Directions  NE  CORNER  OF  AR6UEIL0  RD  AND  LQMPDC  VAl  I  FY  RQ 
JUST  BEYOND  MUNITIONS  GATE. _ 


LEGEND 


I  .  'n 
I  -ZJ 


laiftTlM  TO  M  tCTAIIlCO 
lltITMM  TO  M 
tltfUCN*  trOtlkllATlON 

ovcnauti 


STMUCTmiCS 


CltOTtM 

CKIfTlM 

CMTWO  TCl^tiAfly 

orntm  TO  M  inKwii 


nOAM  AMO  MMKINO 

ClItTlM  MMIO 
V.V.V:  CIlfTMW  MPMO 


OTMCMS 


ClitTiMO  wwcwty  wWi>diyp> 
IIItTMIO  POOPtOTT  LMIU.UM) 
fVItTlIlO  MTOPfOTV  CiM 
(iMcaiMTt  oa  PcawTti 
€  lllTlMf  PIN  :c ,  aiM  •  otmo 
ClftTwO  TIMCC.  CNAIN  Llira 
APPOOaCH  lOMC  AND  l/A 
CLiAiuiiec 


c=o 


CIMTIM  aOlLlOAO 
IMITNIO  CONTOMI  LIM 
cmTiM  tail  covca 
OOAiaAil  OITCM 
MPMiOlOM 
P9U  LMf 


Contour  Interval=5  Feet 
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QUADRAT  CHARACTERISTICS 


Base  Map  No. 


49 _  Grid  Cell 


Vegetation  Type  COASTAL  SAGE  SCRUB  DUNE.  STABILIZED 
Remarks  SPARSE  PHASE 


Slope  Exposure  UNDEFINABLE  Mean  Elevation  of  Quadrat 


J/qktm 


•feel 


- - 

T'-.  Coa^T  QD.  ' — 

(D  (5)  <?> 

(2)  (S>  ® 

@  d)  ® 


TOSLC4 
w  secoiwi>) 


Reference 


LC#4  RD*KELP  RO 


'.il!/\I)RAT  CHARAv.TCR]  ST  ICS 


Base  Map  No.  _49 _ Grid  Cell  t.ocation  KA-42.6 _ 

Vegetation  Type  COASTAL  SAGE  SCRUB _ 

Remarks  DENSE  PHASE  STABILIZED  DUNE.  PREDOMINANTLY  HAPLQPAPPUS 
Slope  Exposure  DNDEFINABLE  Mean  Elevation  of  Quadrat  240* 


Reference  Directions  0.4  MI  N  OF  DELPHY  KD.  OR  0.3  MI  N  OF  CABLE  RD  NEAR 


BLDG.  596  AND  1.5  MI  S  OF  LAUNCH  COMPLEX  »4  RD. 


LEGEND 

*SDSU  Monument  20 


AIRFIELD  PAVEHKNTt 


IIItTlN^  TOM  MTAlMD 
ClilTMlO  TOM  AMOOMO 
IhOULMO  tTAtH.i|ATiO« 
ovroowh 


STMUCTUUCS 


CIIOTNIO  MMMUNIIT 
CliOTTIIf  MM-AfllliAHCllT 
CaitTMO  TCIIMAIIT 
OitTMli  TO  M  AOMOOOCD 


NOAOS  AND  ^AAKINO 

’■  -  CIIOTIMO  PNNfO 

ItlOTIM  UiPKO 


othcas 


c3Gi:«> 

c:x:> 


fllttilM  mOMOTV  lMNIMTOi 
IKfTlHO  aOOMUTT 
fxitTiMO  Mion«Tv  tmc 
(CAtCMCHTt  00  PfOUtTO  I 
CllttlliO  rCNCC.OMOr  •  OTMfO 
IliOTlMO  TCNCC.  CMAIO  LIMM 
AOOOOOCN  <ONC  AMO  0/« 
CLCAOAIKC 
flMTiaO  OAlLtOAO 
tIiOTmO  COMTOUO  LIM( 
tllOTtM  TOtC  COVCO 
OOAIOAM  OtTCN 
OCMItttlON 
OOCC  LINC 


Contour  Interval=5  feet 
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QUADRAT  CHARACTtRISTlCS 


LEGEND 

*SDSU  Monument  14 

AIR^ICLD  PAVtHiHTt 


TO  M  afTOlOtt 
litOTiMO  TO  Of  OOOMOOfiO 

iMOUiPCO  |TOO«CI|*?IO« 
OvCOOUli 


•muerufici 


lltOTWO  Of  OM I  tiff 

tlionno 

IIIOTOIO  TtaOOOOOT 
ttiotwo  TO  M  tltoim 


nOAOS  ANO  MAKIM 

-—  -  IRIOtlllO  NHCD 
V.  IMOT  WO  UMMt  0 


ornCAS 


fllOTiOO  POOOCOTT 
lUOTlMO  teOWTT  ittiotl 
fUOTlNO  OOOPIOTT  bt 
(lOOIMIlTf  OO  PfOlKTI) 
ittOTMO  OfMCt.VMt  •  OTNt 
llliTNM  ftMCI,  CMMI  INM 

AOOOOACM  lOUf  MO 

acooMCt 

ll^TlW  •Ali.OOAO 
•  WOTWO  COMTOWO  LMM 
lllOTtm  TOEI  covu 

00410001  OtTCM 
OtMUtttON 

^IC  Ltof 


QLADRAT  CHARACTKK  ISTICS 


Base  Map  No.  51 _ Orld  Cell  Location  NR-AR  Q 

Vegetation  Type  OAK  WOODLAND _ 

Remarks  SPARSE  UNDERSTORY;  AREA  GRAZED _ 

Slope  Exposure _ N _ Mean  Elevation  of  Quadrat 


2hnL 


0 

© 

0 


Reference  Directions  1 . 1  MI  N  OF  ARGUELLQ  RD  TO  BARB  WIRE  fiATIr  JjALK 
TRAIL  FOR  250'.  TURN  RIGHT  AND  PROCEED  UP  TRAIL  FOR  CA.  2QQ' _ 


LEQEWD 


*  SDSU  Monument  15 

AIRriCLO  MVCNfNTI 


rrrzxi 


CBIITlN*  TO  M  NTAllltC 
liilTWO  TO  N  UiOOOKO 
OMOUkOCO  |T*Otkll*^>0« 
OvCOOUd 


•TRUCTUMCS 


IIIOTIMO  HMMNillT 
imOTlHO  OCW-MOIMIIk 

IVfOTMO  rtHOOOAOT 

niOTHM  fo  01  HiMiiiito 


WADS  AND  NANKINO 

--  (IIOTIIIO  P«M0 
v.v.v:  fltOTIHO  UWWBiffO 


OTHCNS 


aC2::c:/^ 


CIliTlHO  MIOOCIITV  ka«<Oim> 
flllTlIiO  POOOtllTV  CMiilXAH) 
CRitTIWO  MOOfOTV  LMM 
(lAtfMiliTt  00»CO«MT|I 
Iltt1.«0  Mll€l.»tOt  0  OT»«l 
flllTMO  ftOCC.  CMAMl  LHMI 
A»#«04CM  foot  AMO  W 
CilAOiMCt 
lllOtiM  OMkNOAO 
CKOTMM  comtouo  limc 
|l»OTtllO  TOtt  cevto 
OOAtMAOC  DITCN 
OfMtOOION 
MOtC  kIM 


Contour  Interval =5  feet 
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QUADRAT  CHARACTERISTICS 


Bas*  Map  No.  51  Grid  Call  Location  MB-A4  A 

VaiaeatloB  TypaOAK  WOODLAND _ 

Ra«arka  SPARSE  UNDERSTORY _ 

Slopa  topoaura  E  Maan  Elavatlon  of  Quadrat  Ann* 


Rafaranea  Dlractlona  1.0  MI  N  OF  ARGUELLO  RD:  PASS  SATE  AT  JUNC.  ANR 
PROCEED  DOWN  LASALLE  CANNON  RD.  FOLLOW  FOOT  PATH  FOR  CA.  15Q' 


LEOeWD 


*SDSU  Monument  16 


AiafKLO  MvtMmrt 


IBIITMt  N  MTMm 
llitTMt  19  M  MMMMt 
•HOVCWI  ■TAtH.KATiM 


inufenMi 


iiitTMn  n— iwt 
niiTwa  Mw-PCMM««r 
MW  TMMMV 

umm  n  m  mmmi 


ROAM  AMO  RAIIKIMO 
■  "  tuttmt  MNtt 

v.v.’’.':  vmrm  um«» 


othcrs 


c=o 


KRUfiiM  mmmii  cMMim) 
imiTNif  naHiTI  klMtJMCI 
mtTHlt  RMMRTT  UM 
UAICHCIITI  M  ^Mlfni 
CRItTMt  RMI.VMi  •  9TI«I 
tIItTiM  MMt.  CMM«|  LMM 
AWOMM  IM  AM  M 
CcCAMMCt 
lINtTtM  AMLaM 
IMTMA  CMTMA  LMM 
ClItTtM  TAIf  MVfA 
MilMM  AITCM 
MAMtIlOA 
AOCI  LMIC 


Contour  Interval =5  feet 
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QUADRAT  CHARACTRRISTICS 


Base  Map  No.  _ ^  _ Grid  Cell  Location  HB-45.7 _ 

Vegetation  Type  BISHOP  PINE  FOREST _ 

Remarks  BURNED  SITE  (BURNED  9  OCT .  1974) _ 

Slope  Exposure  SE _  Mean  Elevation  of  Quadrat  825' 


STRUCTURCS 


flltTlM  nSMAIlCliT 
ClISTtM  UMI-^CNMAWCNT 
IlliTMt  rCMMAIIT 

llttniM  TO  M  ^tfooilio 


ROADS  AND  MIIKINO 

■  ~  ■  -  iiittmt  iMO 

ihotiiio  uiw»^o 

OTHERS 

- -  -  IVUTilM  MIO^I»TT  i '•iCiMimt 

...  ^  -  ClltriNt  WlOOf TV  k>«lf(LUM) 

- I—-  IKtTlMt  PnOPtnif  LIM 

ir*tC«CNT«  OOMOMtTtl 

■ - R—  IlitTlNt  Willf  o  OTnCM 

-a  ^a-  llitTMIt  ff  I.  CHAtM  LiM 

- - AM90ACM  .  VM  *a*e  0/W 

CiCAOAVCf 
IlItTlM  •AILOOAO 

- - — IIItTMM  COMTOua  LtMf 

ttmrtm  toci  covio 

-  OOAlOMf  DtTCM 

otPOtttiOii 
^  POLC  IWff 


Contour  Interval=5  feet 
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QUADRAT  CHARACTERISTICS 


tose  Map  No.  51 _  Grid  Cell  Location  TR-dA  d 


Vegetation  Type  CHAPARRAL _ 

Remarks  DENSE  PHASE:  EVIDENCE  OF  PREVIOUS  FIRF 


Slope  Exposure_ 


•?eeV 


Mean  Elevation  of  Quadrat_ 
Ito  MS&oewuo  Rt> 


Reference  Directions  3.0  MI  $  OF  ARGUELLO  RD  (TO  SOUTH  GATEl  AND 
1.0  MI  N  OR  ARGUELLO  RD,;  PEW  SCAHERED  PINES  IN  QUADRAT. _ 


*SDSU  Monuiwrft  18 

AIRFiCLO  PAVCMCNTI 
P  '  ^  1  ClilMUtt  TOM  MTAIIMO 

L  _  _ )  IkHT'M  »0  M  404IIOOMO 

1  rifi  iMOwtPCII  |TAOlki|*TiO« 

r’T  'f  "T  ovionuM 


tTMUCTUMCS 


KtOTMM  n—imiiT 
CVitTlM 

ClItTMl  TCMOMIMIV 
OlItTTOi  TO  M  HiMOOIHe 


RUAOS  AND  NMIKINO 

-  iiiOTiM  m^o 

:;::v.v.'.v.  ciistim  ummo 


OThCAS 


IIItTlIM  MOKIITT  LMttaim) 
IlItTlHO  mOMOTT  LOMOJMi) 
|Et|T(N«  LMt 

ll4tl«HTt  0«  PCAlMTt) 
flltTMO  TtIKC.OHtC  0  OTNO 
11‘OTNIO  MIICI.  CMAIO  LtM 
AM004CM  tOMf  AM  n/m 
ClIAMAllCI 


tlMTHN  AAICOOAO 
IBItfNM  COOTOUO  tlMC 
tllOTlNA  fAfl  COVtN 
DAAMlAAt  OlTCM 
OtAAtttlOA 
AOC  C  tWC 


Contour  Interval =5  feet 
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QUADRAT  CHAR,\CTER1STICS 


Base  Map  No.  51 _  Grid  Ceil  Location 

Vegetation  Type  BISHOP  PINE  FOREST _ 

Remarks  SPARSE  PHASE  _  _ 


Slop*  Exposure  W _  Mean  Elevation  of  Qusdrat  QPR* 


NOTE:  WATCH  FOR  DITCH 

ON  TRAIL  TO  QUADRAT; 
CAN  BE  ROUGH. 


\ 


TO  ShJxA  VMftT 

Reference  Directions  JEEP  TRAIL  0.6  MI  N  OF  ARGUELLO  RD  AWn  3.4  MT  5 
OF  ARGUELLO  RD  (TO  SOUTH  GATE).  QUADRAT  0.1  MI  N  SANTA  YNEZ  RIDGF  RD 


LEGEND 


I - n 

(  D 


cii»T<Ne  TOM  urTAiiico 
ClIITlNf  TO  1C  AMMOOIICO 
IMOOLDC*  ITfttILIIATION 
OVCORUN 


STHUCTURCS 


(IIOTMIO  RCMMMtllT 
CRilTiMO  NMI-RCIIIIAINAT 
IIWTMO  TCMMIIAIIY 
aitniM  TO  M  AtAwoomo 


m)AO$  AMO  MMIKINO 

EKttTlWO  MMtO 

•AV.iv  ttnrtm 


OTHCAS 


cx::i2» 

0=0 


ClIiTiMO  ROORCIITV  LMilMrftl 
CUOTNIi  RMTCflTT  LIA((LCAM> 
CHtOTiMt  MORtATT  LtMC 
(CAItMKNTI  OA  AfINMTtI 
IStOTlMO  FCACI.VHIC  0  OTMtA 
CliMMO  CfMCC.  CMAIN  LIMA 
AARA9ACM  tone  AMO  M/W 
CLU'tAMCt 
CXITifM  RAICAOAO 

CONTOUR  LtMC 
IlftTMt  TMf  COVCR 
OMAMIMC  OITCM 
OCRRCttlOR 
ROLC  LHtC 


Contour  Interval =5  feet 
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QUADRAT  CHARACTERISTICS 

Base  Map  No.  53 _  Grid  Cell  Location  JA-39.8 

Vegetation  Type  COASTAL  SAGE  SCRUB  DUNE.  STABILIZED 
Rema rk a  DENSE  PHASE _ 


Slope  Exposure  UNDEFINABLE  _  Mean  Elevation  of  Quadrat  195* 


Reference  Directions  0.2  MI  WE  OF  COAST  RD,  AND  0.2  MI  $M  OF  DcLPHY 
RD.  TRAVEL  SIDE  ROAD  FOR  CA.  100  TO  QUADRAT _ 


LEGEND 


*SDSU  Monument  21 

AIRFIELD  RAVEMENTS 


CKISTIM  TO  Of  MTAlHtO 
f  XItTHIO  TO  Of  AMHOOMO 
OHOULDCN  ITAilLiXATlOII 
OVCROUN 


sTmicTunct 


IIIOTIM  rfMBAMtlfT 
IXIITIM  OCW'MNIMMIIT 
IIIOTMO  rCMfOUMT 
tllOTIIlO  TO  M  AOANMNCO 


ROADS  AND  PARKINO 

- CIlOTMt#  MMO 

v.v.v:  cxMTiM  xMmtro 


OTHCRS 


- CIIOTIMO  MOOCMTV  LMiMOm) 

- I - EltOTtllO  MOOCMTT  L<«(LIAM) 

- 1 flUOTINO  MO^OTT  LMC 

(CAOIMKNTt  0«  KOMtTO) 


- -  - - ^ 

ccaSCxD 


cxitTmo  rcNCC.wMf  0  otno 

IXIOTMO  Tmcc,  eMAlO  LHNC 
A^OdACM  XON(  AMO  A/W 
aCAOAiicc 
taiOTiM  AAILIIOAO 
CUOTMO  COMTOUA  LIAC 
tltOTINO  TOIC  COVfO 
OAAMAOf  DITCH 
OCMOtllOA 
AOIE  iME 


Contour  Interval =5  feet 
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QUADRAT  CHARACTKRIbTICS 


Base  Map  No.  ^3 _ Grid  Cell  Location  KA-37.3 _ 

Vegetation  Type  RIPARIAN  WOODLAND  _ 

Remarks  SPARSE  PHASE  WITH  COASTAL  SAGE  SCRUB  INFLUENCE _ 

Slope  Exposure  UNDE  FINABLE  Mean  Elevation  of  Quadrat _ 75 ' 


I 


•HILL 


@  @  @ 


-TD  smriofi  ± 


Reference  Directions  0.3  MI  E  OF  COAST  RD.  QUADRAT  BORDERED  BY  HILL  ON 


EAST  AND  WEST;  AREA  WITH  FEW  WILLOWS;  WET  SOIL  SCRUB  PRESENT. 


Contour  Interval  =  5  feet 


LEGEND 

*SDSU  Monument  22 

AlKFieiD  PAVCMCNTt 

CZ  -HZni  TO  M  MTAINCO 

f~  n  liilTWO  TOM  AMMOOMO 

■.  .uiaixx:  ImOULDCH  I  TAItL  AT  IOA 
".cTZsnr  ovcAAuN 


STKUCTUHES 


IlItTiMO  ACMAIItllT 
ElltnilA  MM^MAMANCAT 
CKItTHO  TCMAMMIV 
ClItTHH  ro  M  AtAMMMfP 


flOAOS  AND  MKIMa 

ciifTin*  mwco 

miiTiAo 


OTHEPS 


-  ■  ■  — 

-  0  — —  s  — 


QrQ 


CKl|Tll»«  AWOACATV  L(N((ME|E) 
IktSTINO  MKMATt  CMflLCMC) 
CVltTlHO  AAOAINtT  UNC 
tCAMMlNrS  OAACAIIITII 
llitTINO  MMC,  WlAt  •  OTmOI 
ClItriNA  MACC.  CHAIN  tiNN 
AANNOACH  ZONE  AMO  N/« 
ClIAAAMCC 
tXIpTlM  NAIkNOAO 
IIItTMIf  CONTOUN  LINE 
IIItTlM  TNCC  COVIN 
ONAMAOC  OlTCN 
NNNCCtiON 
NOCE  LINf 
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QUADRAT  CHARACTERISTICS 


Base  Map  No.  _53 _  Grid  Ceil  Location  KA-36.7 _ 

Vegetation  Type  COASTAL  SAGE  SCRUB _ 

Remarks  NORMAL  PHASE.  PREDOMINAi^TLY  ARTEMISIA  CALIFORNICA 
Slopa  Exposure  NW  Mean  Elevation  of  Quadrat 


Rafarance  Dlrectlona  0»6  MI  E  OF  COAST  RD,  AND  5.0  MI  W  OF  TRANQUILLON 


PEAK;  WATCH  FOR  CATTLE  CROSSING  AND  GATE. 


LEGEND 

*SDSU  Monument  26 


AIRFICLO  MVCMENTS 


Ultima  TO  M  MTaMta 

ciitima  TO  M  tiamofo 

•Houtrca  aTAiii.ir*Tioii 
ovcapuN 


STHUCTURCS 


IKItTMO  PtnObJtHT 

iitiTMio 

imOTMO  rcaooBMH 
niOTMi  TO  M  aOAMOW 


OOAOt  AM)  nUIKIIIA 

-  — '-i'  tumtm  MMt 

cmotmo  wmo 


OTHCRt 


iitarmo  mooiotv  taaiam* 

lUtTIM  aoePOTT  lmciami 

ciiiTtiia  oooMOTt  LMi 

IIAtMUTf  OOOtOWTtl 
CltaTMlO  rfOCt.WMC  0  O'NVI 

inaTwa  rtocc.  cmuo  k«M 
a>aaoocti  tom  a«c  w 

CcCAMMCf 
CIMTIM  •4H.00A0 
•  ■ItTNlO  COOTOWO  LIM 
liiftiM  lait  (ovta 
MAMAM  OiTCM 
OCMttttOM 
POtC  LIM 


Contour  Interval =5  feet 
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(JUADPAT  Ci'ARAClI.P  MlCS 


B.ise  Map  No.  b4 


f;rid  Cell  Location  BB-39.4 


Vegetation  Type  CHAPARRAL 
Remarks  DENSE  PHASE 


Slope  Exposure _ W _ Mean  Elevation  of  Quadrat  975' 


o 


Tb 

I 

I 

@  ®  @  111 

®  ©  ®.  / 

1  m  ^ 

\  ^ 

I  -> 

/ 

/ 

TO  otO  Su«P  UD 


Reference  Directions  0.1  AND  0.2  MI  SOUTH  OF  SPRING  CANYON  RD  AND 
ARGUELLO  RD.  RESPECTIVELY,  ON  WEST  SIDE  OF  TRAIL  _ 


Cor.  '  T  Interval  =  5  feet 


LEGEND 


*SDSU  Monument  23 

AIRFIELD  PAVCMCNTI 


ClItTiNt  TOM  MTAIMD 
IlllTNIf  TO  01  4OAIieO«(0 
iMOUtKO  •TAOll.tlATlON 
OVillOUN 


STRUCTUUCS 


flllTIM  fCMMMlNT 
fllinOO  MM'^lllMIlCaT 
ClitTMf  TtaMUMT 
OlCtNIi  TO  M  40MMMO 


MOAOS  AMO  MANKIMO 

'  '  ~  ClItTmt  WAD 

::;:‘,v.v.v;  iiiotim  uimimo 


OTH£MS 


••  •  —  ■  — 


■■ 


tllfTlIM  MIOKltTV 
IIItTHIO  MOmtT  LMKICAMI 
CXIfTtHO  MOOCOTV  UM 
.'MCHiMTI  00  MOaiTf  I 
cirtTift*  rcacf.aioc  0  OT»«ii 
IlItTWO  >  .  CHAW  LtMl 

AAOOOMW  IONC  AMO  n/w 
CLCAMIIOr 
IIItTHIO  KAltllOAO 
IIIOTNIO  COMTOUO  LINC 
tllOTWO  TNtC  COVCi 
DOANMOC  DITCH 
OIMKttlOH 
HOLE  LMC 
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QUADRAT  CHARACTERISTICS 

Base  Map  No.  55 _  Grid  Cell  Location  FB-40.8 

Vegetation  Type  BISHOP  PINE  FOREST _ 

Remarks  NORMAL  PHASE 


Slops  Exposure  UNDEFINABLE  Mean  Elevation  of  Quadrat  1105' 


To  BO. 


Reference  Directions  QUADRAT  CA.  300*  N  OF  ARGUELLO  RD 


LEGEND 

*SDSU  Monument  24 


AIHFlELD  PAVCMCNTS 


f - -""I 

CIZZZD 


Cli^TiNC  TO  M  MfTAMtO 
fllBTMIf  T)M  MDOIO 
»MOVL0*O  ITAiUtlATlBM 
OVIORVN 


SmuCTUMCI 


IIIITHlO  KMIMtNT 
ClitTIM 

IKIfT«t  TCM^MV 
KlIltMi  TO  M  AiMMHtt 


HOAOS  AMO  MmcINO 

-  T  (lltTMIO  MMIO 

;::::v.v.v;  kbiotim 


othcms 


- ClIttlNt  TWOKMTY  l.llC(MTm 

- I - EliSTlMO  MIOOfirTV  lMCCCMKI 

— Bllttmt  PflO#C«TT  LMt 
(CAtCMCNTt  OH  TtUHlTO} 


0=0 


fllSTiNO  TCNCC.VlfK  •  eTN0l 

ClifTOiO  flNCC,  CNAM  LtM 

ATTOOACN  tone  AMO  BAY 

CiCAMMCI 

Cl*'  NO  OAliNOAO 

CRIOTNIO  C4H(T0UR  1>«I 

CltOTINO  TMf  COVCN 

ONAMAM  DITCH 

OfTNIttlON 

POLt  LMt 


Contour  Interval =5  feet 


QUADRAT  CUARACTERIFTIOS 


Base  Map  No-.  _55 _ Grid  Cell  Location  GB-40.8 _ 

Vegetation  Type  BISHOP  PINE  FOREST 

Remarks  SPARSE  PHASE _ 

Slope  Exposure  UWDFFINABLE  Mean  Elevation  of  Quadrat _ 1100' 


1 


~rD  Sfvnik  tjMCz 

RB. 


Reference 

RD. 


TO  UvXilO  BLUPi, 


Directions  QJ  MI  E  LUCIO  BLVD  AND  0.2  MI  W  OF  SANTA .YM/  RTDOF 


LEGEND 

*SDSU  Monument  25 


AtRFlELD  ^AVCMCNTI 


CIZIIZJ 


TO  M  HTAiMO 
llltTWO  TON  MANOOIICO 
•MOULMO  IT*tH.i|ATlO« 
OvCIIIIU*i 


STHUCTUUCS 


IIHTmO  N«MlltllT 
CllfTIM  KIM-NIIIMIKOT 

laftmo 

OltTIM  TO  M  MANOOMO 


ROADS  AND  AARKiNO 

' _  (XlOTtMO  AMD 

*:  CXiOTiM  UNPMO 


OTHERS 


CIIOTINO  MONATr  llWtMra) 
C  XlOTtMO  MONMTV  LiMCiCCAW) 
CXIOTIMO  MOMMTV  limc 
rAlCMHTS  00  NMIKTII 

4  tiho  riHCC.wiXf  0  otncm 
CXt  MO  flMCI,  CNAtN  tlM« 
aPMMOAv'M  tONC  AMO  M/» 
CLCAMAMCC 
CXIOTIMO  MAILHOAO 
CXIitMO  CONTOUM  LIMC 
CXIOTIMO  TOfC  COXCM 
OMAMAU  OlTCM 
OCMCOIIOM 
MOtr  LIMC 
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QL’ADRAT  CHARACTERISTICS 


Base  Map  No. 


Grid  Cell  Location 


Vegetation  Type  TANQAK  FOREST 


Remarks  DENSE  PHASE;  DENSE  UNDERSTORY 


STNUCTURCS 


ClitTiM  pwmmm 
(lisriiit  WM-miiiMisr 
IlItTMt  rCM^MMV 
u>fn«  ?D  M  AMIMIICt 


nOAOS  AMO  MflKINa 

■  (litTIM  MMO 

tiMTNM 


OTHCMS 

-  CKItTiMG  MOKIITV  LMlIMm) 

I  -  ClitTiM  PMWrT  cNfMAMl 

-  f - CUftINt  MMCKTT  LMC 

(CMCMNTt  m  PCfflMTI) 

> - ■>  IlitTiNt  CCMCC.  Vine  •  OTN0I 

^  —  •  .  (attrwt  fence.  CNAW  LNNI 

..  —  _  Aff«o*CH  font  MO  n/m 
LiCAnMCt 


cvitTwi  hailroao 

CUiTMO  CONTOUM  LIHC 

eiitTiM  mee  covet 

MAMAOf  DITCM 
ocMetiion 
MLC  L'llC 


Contou"  Intervales  feet 


gUADRAT  CHAkACTRRISTlCS 


Base  Map  No.  _ 59  Crld  Ce.'i  Location  FB-29.3 

Vegetation  Type  TANOAK  FOREST _ 

Remarks  DENSE  PHASE;  DENSE  UNDERSTORY _ 


Slope  Exposure  NW  , _ Mean  Elevation  of  Quadrat  1800' 


PEAK  ON  SECOND  SWITCHBACK  DOWN  PEAK.  FOLLOW  FOOT  PATH  UP-HILL 


LEGEND 

*SDSU  Monument  28 

AIRFIELD  PAVEMENT! 

t  ^  IIIITINI  TOM  ■fTWMO 

r~^  I  EkitT>M  TOM  AMMOOMO 

TlliriHg  mt<LIIATlON 

T  t  ^  F  OVtmiUN 


STRUCTUflCS 


CVIITHIO  PttmAmMJ 

ciinut  umi-maiianimt 
ClttT««  TEIIAMAAT 
aitnot  TO  M  AtAIMOTO 


HOAOS  AND  MMKINO 

- -  ClIttMO  MNtO 

:-V.V:  UItTNM  mWMO 


OTHCAS 


CIltTiMO  MOAdlTV  LiMiMni) 
(IlfTiNA  MIOAfllTV  Ll«(LCAK| 
IIIATIM  AAOMATV  umt 
(CAtCMUTt  OAACAIMTt) 

I  litTIAt  rCMCI ,  Vine  •  otmcr 
IIItTMt  rtnet,  CHAIN  IINN 

AANAOACM  ionc  ano  a/« 
aCANAMCf 
CKItTMO  RAICKOAO 
lllfTMO  COUTOUA  LtHC 
IIMTHli  TNCI  COVIN 
ONANIAM  DITCH 
OCNNtMlON 
NOtt  LMC 


p 


I 

1 


QUADRAT  CHARACTl  XI^:TICS 

Base  Map  No.  61  Grid  Ceil  Location  SA-21.4 

Vegetation  Type  COASTAL  SAGE  SCRUB _ 

Remarks  XERIC  PHASE.  PREDOMINANTLY  SALVIA  LEUCOPHYLLA 


Slope  Exposure _ W_ 


*MC)  nBAt>  -n  TBom  rtflusfc 


Mean  Elevation  of  Quadrat  225* 


I 


e>  0 


^  (D 
\ 


0 


'  I 


0 

0 

® 


Coast  ro.  to  skmm 

Reference  Directions  0.5  MI  E  OF  ROAD  TO  BOAT  HOUSE  OR  5.1  MI  E  OF _ 


SLC  6  AND  5.0  MI  W  OF  SUDDEN  RANCH;  STEEP  WEST  SLOPE 


LEGEND 


*  SDSU  Monument  29 

AmnetD  ^avcmcnti 


(litTlM  TO  M  KfTftMlO 
EltITMif  TO  N  AOMOOOIO 
ImOulOCII  ITAtlitlATlOII 
OvCOilOII 


STMCTUHeS 


tlllTNM  OtMMNCVT 
(SIITIMO  M<«-PCOIMai«T 
tnOTMO  TtHMAMT 
niOTMt  T»  M  iOitflO 


ftOADS  AND  MAKINO 

■  llliTMt  PWCO 

zzzziv.wv:  CKiiTiM  ummid 


OTHCMS 


- tItOTiM  MM^CIITT  lINidirVI 

- L - ClItTINO  WtOWTT  LiMlAJMil 


ClIfTiM  WIOMOTT  LMi 
UAfCMNTt  Oa  OfO^tTI) 
f  IIOTMIO  rtlKC,  VMC  •  Oltm 
ClIfTWO  riMCC.  CNANI  taw 

aaaaoACH  lom  mo  a/v 

C4.UMMC 
iBtSTtM  aatiKOAO 
(BIOTMO  COMTOUa  LI**! 
llliTlM  TOCI  cevio 

MANiMt  eiTCM 
OtMCttlOM 

aotc  tWf 
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QUADRAT  CUARACTtH I ST  ICS 


Base  Map  No.  62 _  Grid  Cell  Location  NB-19.7 _ 

Vegetation  Type  ANNUAL  GRASSLAND 

Remarks  ROCK  OUTCROPPINGS  PRESENT  _ _ _ 

Slope  Exposure _ SE  Mean  Elevation  of  Quadrat  1050' 


I 


e 

I- 


•0 


Reference  Direct  ions  ROCKY  GRAZED  QUADRAT.  1.9  MI  N  OF  SUDDEN  RANCH 
(=C0AST  RD);  CA.  200 '  UP  TRAIL  FROM  MIGUELITO  RANCH. _ 


Contour  Interval=5  feet 
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LEGEND 

*SDSU  Monument  31 

AIRriCLO  PAVCMCNTt 

I  CRI4TINC  TO  M  TAiaCO 
)  ClitTiM  10  M  AMHOOMfO 
tMOucoco  trA«n.i/Aiioti 

OVCAOUN 


STRUCTUUCS 


tlltTNM  PC»«*aillT 
IlitTlM  MIII-MIIIIAMHT 
IVItTMO  rCMAOAAKT 
OlATiat  TO  M  AOAMOOMO 


ROADS  AND  PARKINO 

r  f«iAD 

;;:'.:v-v.v:  uwi^o 


OTHERS 


-  -  -  AlitTlWO  MIOWTV  LMiClllimt 

- L -  lAitTtM  poorarrv  Lwi(UAK) 


MOMOTV  Line 
(CAtCICHrt  OMPCOIMTtl 
CAitTiHO  AC«ei.  VUN  •  OTnCK 
CBifTHtO  TCNCC.  CHAIM  4.IMII 

AMMMOACM  lOMf  AMO  W 
C4.IAMAMCt 
lAIOTIM  MAILHOAO 
fUOTNM  COHTOUM  4.  INC 
•  MIOTIMI  TM((  covet 
OMAIMAOC  OlTCM 
MtMCtllOM 
tocc  LMC 


QUADRAT  CHARACTERIf.TlCS 


Base  Map  No.  62 _  Grid  Ceil  Location  OB-21.7 _ 

Vegetation  Type  COASTAL  SAGE  SCRUB _ 

Remarks  XERIC  PHASE _ 

Slope  Exposure  E _ Mean  Elevation  of  Quadrat  975* 


t 


© 

0 

© 


@ 

0 


0 

0 


I 

I 

I 

IS 

c 

Ip 


Q)* 


I 


MtooeutTo  wx 

Reference  Directions  2.4  MI  N  OF  COAST  RD.  AND  1.5  MI  S  OF  MIGUELITO 


GATE;  0.3  MI  FROM  MIGUELITO  RD  TO  QUADRAT  VIA  JEEP  TRAIL 


LEGEND 


*SDSll  Monument  32 

AIRFICIO  PAVCMCNTI 


KS'tTHM  TO  01  OCTOWte 
ClilTUlt  TOO!  *«MWMiO 
•mOUlOCO 
ovfimuN 


tTnuCTgilCS 


tiioTwo  Hmumm 
CKitnit*  ocai'OfOiiMiTaiT 
liiOTHio  rtuMm/my 
CBiffmo  TO  Of  loio— mo 


flOADS  AND  PAAKIIM 
kimtnm  mmo 
v./.v:  fXIOTNIO  UMOWO 


othcas 


-  ■  — —  ■  — 
-  e  — -  e  — 


lllOTitiO  MeOtOTT 
tttOTtm  MMOOITt  cmAlMtl 
fXlOTtW*  mOrnUTV  kHN 
(f  AtCmMTt  00  TlMMTil 
I  ItOTHlO  T(«Cf .  VMt  0  OTimi 
ItlOTiM  MOCI.  CMAM  INM 
lOOC  AMO  VO 

aiAMoact 
iiiotmm  ■ak.ooaa 

(■OTIM  CCMTOWA  LWC 
laiOTtm  TAC(  cuvto 
OOeHOt  OlTCM 
Df  TUCOOtOM 
^OCl  tHIt 


Contour  Interval=5  fee 
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OUADRAT  CllAk// li'RlSTlCS 


Base  Map  No.  62  Grid  CeJ 1  Location  NB-22.1 _ 

Vegetation  Type  COASTAL  SAGE  SCRUB _ _ 

Remarks  XERIC  PHASE  _  _ 

Slope  Exposure  £SE _ _  _  Mean  Elevation  of  Quadrat  1250* 


Reference  Directions  2.7  MI  N  OF  COAST  RD,  AND  1.2  MI  $  OF  MIGUELITO 
GATE. 


LEGEND 

*SDSU  Monument  33 

AIRFIELD  PAVEMCNTt 

~~  i  CXitTiNO  TO  tC  RtTftlMO 

1  lllITtNO  TO  H  AMHOOMCD 
iHOUtOCO  tTAIILHATtON 
t  I  r  OVIRIIUN 


STIlUCTUfICS 


ciitTwo  Ptmummi 
ritlTtUt  UMi-nilliAMCNT 
ClItTlHO  TCMMAAT 
aifTIM  TO  M  AOAHOOIICO 


ROADS  AND  PARKING 

-  ciitTiNO  mxo 

;;;:-_v-v.v;  oitTiM 
OTHERS 

- -  -  CKITINO  MO^TV  CMCtMPO) 

- L  -  CRItTIMO  MQMOTV  LMiU.UM) 

- f  -  iRltTtnO  MIOACIITV  LiM 

(rAtCaCNTt  00  OCOHITt) 

•  a - B—  CRitrioi  rcNCC»«iot  0  othco 

.e«—  flllTmO  rcocc,  CHAIN  LINR 

- ABROACH  tONC  AMO  A/« 

CLCAAAMCC 

.  I  ♦  ♦  CRIfTiMO  OAICOOAO 

- - - - -  CONTOUO  LINK 

liittiMi*  TOlt  COVCO 
OAAIMAOt  DITCH 
OCHWMION 
AOCC  i.*MC 


Contour  Interval  =  5  feet 
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QUADRAT  CHARACTERISTICS 


Base  Map  No.  _62 _  Grid  Ceil  Location  PB-24.5 _ 

Vegetation  Type  COASTAL  SAGE  SCRUB _ 

Remarks  NORMAL  PHASE _ 

Slope  Exposure  UNDEFINABLE  Mean  Elevation  of  Quadrat  1350* 


k 

i  ®  ®  ® 

'  wa-'  ©  ®  ® 


Reference  Directions _ 3.4  MI  NORTH  OF  COAST  RD  AND  0.5  $E  OF  MIGUELITO 


GATE.  STEEP  SLOPE  ON  NORTH  SIDE  FACING  CANADA  DEL  JOLLORU 


■  ■  Uiith  .  -  s  ■  .. 

Contour  Interval  =  5  +'eet 


LEGEND 


*SDSU  Monument  34 

AinriELD  PAVCMCNTt 


CIIITlHt  TO  N  KCTAWCD 
(IIITtMt  TO  01  40AN00«iD 
ImOOLDCO  ITAOILtlOTlON 
OVCOOUN 


STAUCTUUCS 


EKIITWO  OtOMANIIlT 
tKIfTlHO  Kie(>nOIIAI||«T 
tMIOTMO  rCMOOOAlIV 
nittwo  TO  M  AOANOOMte 


ROADS  AND  MKIMO 

'  fllOTtMO  MMO 

:;::v.v.v.*:  MiOTHii  uwii«d 


othcrs 


IKItTlNO  ONOOCOTT  LINC»HrCi» 
iXltTlNO  MOOtOTT 
fUfTlHO  MIOOEIITT  UM 
(iAtCWMIt  on  OAOMITt) 
CKltTlNO  rCHCC.OlOC  0  eT»«R 
fllfTMt  MNCC.  CHAIN  LMH 
AHANOACN  lONf  ANO  N/O 
aCANANCf 
CIlOTlNi  NAILNOAO 
■  ■••TINO  CONTOUN  LINE 
IIIATINA  TACi  LOVCN 
MAMAAC  DITCH 
r>f  HAflllOH 
P''  r  LINE 


(H.ADRAT  CliARACThHIST  ICS 


Base  Map  No.  64 


(irld  I.ontion 


Vegetation  Type  ANNUAL  GRASSLAND _ _ 

Remarks  ROCK  OUTCROPPINGS  PRESENT _ 

Slope  Exposure  UNDEFINABLE  Mean  v;Jevation  of  Quadra t__ 


fTO  OKK  MT. 


To  sopoew 


Reference  Directions  1.0  MI  N  OF  COAST  RD  AND  2.9  MI  S  OF  MIGUEL 
RANCH;  QUADRAT  CA.  0.1  MI  NORTH  OF  CATTLE  CROSSING;  GRAZED  AREA. 


''A ' /'if. -  v) i//A 

I  v'  y':- -  ■  A  \\ -.->1 

r  "'V-'  -  •■'•  ■  \  V''-  ■  r  \\Vv' , :: 

^ '  'AaA'' 

_ — -  '/’*  ■'  '  C  ,^  (  N  N''V\  rirT'- 

'i-'.  cy>v, 

-AX;  A  X 

\x -V  ^  ^  ■'  ;  ■  C  A 


V  x _ '-7^  — .1  It  c^r-a.  I  /  /  A 


,  "  /r~Z'  Vl  I  H  »  1  .  •  V y  r  / 

mK  -<& 

/ -  V.'  .  '.  \  \  \  \K\  li-i _ 


Contour  Interval  =5  feet 


LEGEND 

*SDSU  Monument  30 

AIRFIELD  PAVEMCNTI 

1  f*l»Tini  TO  M  »tTilll|P 
1  IIIITillO  TO  If  AOANOOMO 
milX  ImOWLOIR  ITAtiL'f  ATiON 


STRUCVUftCS 

■  IIIITHIO  PtOMANCNT 

{AimNO  WMl-PtHMAIlCNT 
""  ClItTMO  TCMOONAMV 

OtfTlM  TO  K  AOAMOOmO 


m>AD$  AND  PARKING 

■  ■ ' _ ;  iiiiTmo  PMO 


CKIfTlOO  Ul»2.^0 


(iitriHO  poopcrtt  cMMcMrcii 

IIItTIMO  MOPCRTV  LMCIUAM) 
ClISTtNO  MIO^COTV  CIMC 
(lAtCMCHTi  OR  RCRMITII 
fllOriMO  rCNCC.  VIRC  •  otncr 

lattTillO  PI WCC.  CHAIR  LtM 
APPROACH  tORf  ARO  R/« 
CLIARARCC 
CmOTlIN  RAILROAD 
IIIDTRIO  CORTOUR  kIRI 
miTiRR  TRCI  COVCR 
ORARIARt  OITCH 
OCRRtttlOR 
POtl  LIRC 


(The  reverse  of  this  ptiijo  is  ulank) 


i. 


